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PREFACE. 



JL H£ sbgiy ^f extraneous fossils is confessedly 
mefulto die Geoiegist''-^ ^eaaltikf^ hkn to diatin- 
-guisli tbe rdaAive ages «f the vMrious strttta^ vAddk 
-oompofie j(he suitfaoe of 'Oor ^kkt ; ftiid to explain^ 
$n[ seme degt-ee^ the ptooeises of fiature^ in the 
fiMTOMrtHm of the 9tmeftA world*-To tbe Botanist 
iadd X>oologist,, an inmst^gfitioii^ which leads to flie 
jcnowled^ of tn^anic forms fio loHger found in 
a recent state, ««st always prove interesting-^ 
And ibe causes, tiiat have operated io produce the 
distinctions eitisting botwectti plants and animals of 
^die presentt day, and ^diose of formor unknown ages, 
ofFer^ to every contemplative mind, aninexbaust* 
able source of rational enquiry. 

In an age, therefore, like ours, tirben Natural 
tiistory in general k cultivated with so much ardour> 
and hitroductory helps to its scientific attainm^A 
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are daily increasing^ I esteem it somewhat strange, 
that an elementary treatise, on the subject of extras 
fieous fossils, should hitherto be wanting — That is, 
a treatise containing a regular exposition of /acts 
and principles, on which the study may be eon- 
ducted^ agreeably to the relation it holds with 
other branches of natural knowledge. — ^The preset 
work is an humble attempt to supply this deficiency. 

It remains for me to oflfer a few remarks on the 
origin and progress of this design. When I first 
applied my attention to the collecting and descri- 
bing of those subjects, belonging to the fossil king- 
dom, which are usually denominated extraneous, ( a ) 
I expected to find, in mineralogicid or other WMks, 
some generally received principles^ by which I might 
direct my researches--r-but'in Tain-T<^o such princi- 
ples have as yet been acknowledged. On the contrary, 
it is even undetermined by authors^ what fossils pro- 
perly come within the pale of this study^ and what 
do not. Hence^ some exclude all animal and v^e- 



{a) I employ the terms native and extraneous fossils as 
those in general use ; but by no means contend for the propriety 
of their appIication—^Relics and Minerals (Reliquia et Minera) 
are the terms under which I propose to divide the fossil kingdom. 
V. p. 3. 



m ranrntis^ that lMt€ not stquired A%mf §i mint 
miliefal fehArttlffer : (h) ^hiU otfc^s Atlnrit fetfcfry 
fossil p^^Sfesftkig tt«l ferib df A f\*M df ftfainiAl; 

4i, mrt diriffid fltbiM Ole b(»ijf it MbdittttitLlly t^f^ 
•entSi /(c) 

I was early induced to terti frofai ikti^li li i^HtM^ 
rietyof opinion^ and seek for the principles, on which 
a kiio\^I«dgfe of offpuUd remMiis might be fouhded^ 
in a diUgenf inVestigatinn of the btiidies tfaeitiSiiWes : 
careiftiUj #)tiiig erer;^ j^henoYMtfoti that diher tu 
tftbiiftbe#or opfposM thmid ideag m thid ^trbjeictr 
which reading had given me ; and, in conclusion^ 
»tric:!tlj obs^Ving .to iisei nethk^ ddfiliiliiBly as a 
pfrkeiple m the rtHdy^ till r^kted lipplicMioiis had 
]pr^Tedth« pr<^iei^af §<$ addptiiiii. With sikeh 
edd m tiew^ it will #eadU jr be eonedveii, th«t miiiy 
i^ei^fttive sotiom faavfe bten a]nnidonefl> wfaieh, at 



{b) V« OflMk Sjlsb Nab &c. 

(r) y. Justi, Vogel, Liimaeitti &o. 

In a late ilnost mgenious work, we find every mineral consi- 
jefed as an e xtr un eous^ or (as it is there cdled) a ^ecMid^^ fos^> 
whose origin can be traced up to organized matter ; although the 
ibM anft ili^tti^fe iMT MA Mtttr b^ tost in d tAixaH r^olution 
<Mriis cdMtactalt palfidlCl V. t'stfkinsotirs "^(yr^hlc iletnains/ 
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the commencemeot of my undertaking, appeared 
plausible and consistent (d). On this head, how- 
eyer, it is pnnecessary to trouble the reader. I 
shaU, thfurefore, merely give, in this place, a general 
sketch of those positions, which the present work 
receives as permanent ones; and on which, it is con- 
cluded, the study of extraneous fossils or reliquia 
must ultimately be fixed^ 

1. All natural bodies without life, found on or 
beneath the surface of the earth, and wMch are not 
susceptible of putrrfaction^, belong to the fossil king- 
dom — Su^h bodies are either Reliquia or Minerals. 

In the definition of fpssils usually given, they 
are stated to be '' bodies destitute of an organic 
structure/' — This definition will not apply in many 
instances ; for, though all fossils may be said to be 
unorganized, according to the common acceptation 
' of the term, they certainly are not all destitute of 
the structure which distinguishes an organized body. 
This being admitted, however, it follows, that some 
line must be drawn, between animal and vegetal 



(d) V. Tables of an Arrangement of Extraneous Fossils 
published in the first number of " Derbyshhe Petriiactions/' 1793. 
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liiatter recently buried in the earthy and that which 
has acquired a grauine fossil character — Such line 
will depend^ perhaps^ on putrefaction, to which 
eveq organic substances^ after becoming legal deni^ 
zens of the fossil worlds are evidently no longer 
subject. V. p. 3. Note. 

3. An organic structure (e) immediately or 
derivatively that of a plant or animal, is the essence 
of an extraneous fossil or reliquium — By this alone 
is it characterized, or distinguished from a mineral. 

If these premises be not admitted/ 1 do not see 
the ground on which the separation of reliquia from 
minero/. bodies can take place. The origin of a 
fossil cannot alone furnish the distinction sought for^ 



(e) By the terra structure^ is here to be understood not only 
the internal fabric^ but also the external figure of the fossil. 

The structure of a fossil is either organic or inorganic. The 
inorganic is that which arises from a mere aggregation or juxto- 
position of particles — ^this is called the native structure of a 
fossil, as originating in the fossil kingdom. — ^The organic is medi- 
ately or immediately that of a plant or animal — this is called the 
extraneous structure, as originating from bodies not belonging to 
the fossil kingdom. 



98 tiii$, m oiiiiereuf iiuitncesj still f eawioa diBpa-r 
t»b|e-r^, pp t)ie oth»r b»nd> there are «ttlMtiifiett^ 
Vihi^h iif^vq^l fwm^t rMlka with na^ii^ foiiftib of 
foitf^(li$, tbf^^ ttii4aub|Mil7 !»rigtiifite from wipitl 
fad ¥f getal m^tf^r. U will perbifii^ haweTer^ mit 
onlj be urged^ that the prQ|^a9ed principle ia ioauf* 
ficient for the purpose of division ; but^ also, that 
if^trfttieam Jprrm (a9 ijne m^^e^n aeh^ol of minera- 
logy calls the striipiiir^ of petrifactifflWj *c* ) ir^ ooi 
to be a(u»8id^re4 ^ ind^pn^ent pf their Mnat^uept 
^\^b$^Wpea^ \k{d i^ii^t \ie ptlf4ie4 as mer^ modificar 
tions in the external characters of a mineral. Yet 
it i^ eyident, tbf^t if ^xtf^nepU^ farms are to be at* 
^^ed to ^t all, it i^ the form, and not the material 
in y[h\c\i H QPf lirs, th«t is th^ primary object of ia- 
Y^tigaM^I 4A4 this^ in mj bHml>le opinion, lays the 
foundation of a study, separate or distinct in its cha- 
racter from that of mineralogy. Indeed, with all due 
deference to the authority of Werner and bis disci- 
ples, I tbink it may be justly q^estianedJ if the ^o^^ra- 
neousform ougbt to be numbered among the exter- 
nal attributes of a mineral subst^WCe^^At least, ^t is 
not an essential one f/)^ ^nd of course can never^ 



(/) That only can be eaUed an essential attribute^ in any 
substance or species of matter, of which it cannot be deprived. 



mrith pr^riety« make a part in the specific diserH 
mimtioti of an ^ortA, tnetaly &c. It is true^ accorr- 
ding to tibe positions with which we set out^ an 
ixtraneow fossil exists only in form : take away 
such fpjnn> or consider the fossil to be indepeqdent 
of such form^ and it becomes identical with mineral 
matter — But stilly to describe the organic structure, 
as characteristic among the external appearances of 
^ gvfea mineral^ is nearly the same^ as to consider, 
in a plant or animal^ the accidental variations of 
figure^ received by impression (g) fromi some exter- 
nal body, as distinctive^ and add them to the cha- 
fMtc? wd deseription of the species. 

It' is proper in this place to remark^ that the 
principles now assumed will necessarily bring under 
th^ itudy nf extraneous fossils isome few bodies. 



without destroying jts identity — Such is the inorganic structure m 
mioerals ; for it we destroy one or more modifications of this 
foFm, some other will remain^ as long as the matter itself exists — 
But we may obliterate every 'vestige of the organic structure in 
a fossil, and the matter remain the same. — ^This is, therefore, an 
aeoident^l or adventifious form in fossil matter, if we consider 
such nuKtter as a mineral species. 

(g) Oocak, shells, and funguses, are sometimes impressed 
with the form of the bodks to which they happen to adhere. 
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which modern Authors rank with minerals — ^Bovey- 
coal, woodstohe, and wood-K)pa^ for instance (h). 
— ^At the same time^ it will exclude common coal, 
amber, and other bitumens, that no longer exhibit 
the structure of the animal or vegetal matter, from 
which they originate. 

The GraptoUthi of Linnaeus and others (Fetrifi" 
cataficta) containing Dendritts, Landskip-marbks, 
&c. are not, on any principle, to be admitted among 
extraneous fossils. 

S. It is the organic form alone on which the 
arrangement of reliquia must be foufided. 



(A) This only when their structure is primarily considered — 
their substance, if it prove to be distinct from other known species 
of mineral matter, must still be enumerated with minerals. 

Werner consida^ the matter of woodstone as a subspecies of 
hornestone or chert — that of bituminous wood or Bovey coal^ 
as a species of brown coal — ^and that of wood-opal, as a sub- 
species of opal. In each instance, however, the matter is cha- 
racterized as differing from the primary species only in its vegetal 
texture. Consequently, according to the principle above advanced, 
it does not constitute a mineral ytecies distinct from every other : 
but only a substance already determined, forming the material 
of an extraneous fossiL 
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Every system of natural bodies should assume^ 
for its basis^ but one principle ; and this should be 
drawn from the most essential characteristics of the 
bodies under arrangement. Hence, form is pointed 
put as furnishing the only genuine principle3 on 
which the classification of reliquia can be estab- 
lished. V. p. 182. also p. 199, Note. 

It may be here objected, that I have not my- 
self adhered to the principle now proposed f as both 
the protott/pe, or original bodjjy and the soil of the 
reliquitim Site brought forwards to characterize the 
divisions of the sjfstem, given at the end of this 
work. But, with respect to the prototype, it is 
suflSciently apparent, that this is only to be deter- 
mined according to the form of the extraneous fos-- 
til; consequoitly, in this instance, the principle of 
arrangement proposed is strictly followed up : and, 
in regard to the soil, I have to remark, that it is 
never stated, except as a secondary and factitious 
character — a mere geological help io discriminate 
a division, not a genuine distinction. 

4. The primary divisions of the arrangement 
(orders, genera, &c.) should agree with such na- 
tural divisions of plants and animals, as are deter- 
minabU by the form of the fossil subjects. 
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Or this it 19 u^kss to dffiir any itamrki, afe the 
priftdple will be fbund rafficintly dttatled in the 
body ef tile wcxrk. 

5. TAe specific diffhrencei in rOiqula depeM 
on the specific diffetences of f&rvi m the &righiol 
bodies — One spedtes ijf plana or dnifhal cafi give bui 
one real or genuine species of extraneous fossU. 

Tbetpresent positions oaturally result frdln 
those before advtaeed — For^ if the essmce of the 
reliquium be ad organic fottfi, its other affeetioils^ 
arising from iubstance, mode, and ioil, are acei^ 
dental^ and cannot be used as specific distinctions, 
which must always depend <m something esseirfial 
to the l>ody> we wish to discriminate. Form, ihere<> 
fbre^ must furnish the itpecified^erences ctreliqm&j 
and it follows, thut there will be as aUmy gemikie 
species of reliquiae as there lire g^liuilie specific 
forms in the animal and Tegetal prototffpes; smij 
that the number of f<^ssil species are not increase^ 
by a separation of pwts^ dr other acdldental eircuin«( 
stances to which the original bodies may have been 
subjected^ during the trMsltftion of their fonris into 
the fossil kingdom^ 

I am fully aware of the impedimentSK thtft will 
be thought to oppose the general application of the 



^iiiidph ikM proiittflgatcd ; tut;, {ti^ idte^Hj cfiF 
frji!iti^ the d^ieimiixsiiidn of species; 6ii d kitidia afltid 
pefftitottif bisis, 6\ii^^gW^eTty oftrer c6tiBtderati6i6 . 
Indeed, (be diffieikfty, fharf i^Wt attfenff tlie tise 6f 
tfie prroptrj^d rule, iamt ihit9y iki^ frrfm our iiifr- 
perfeet Knowledge o^ i'eliipHH ; \flii61P; iri certain itf- 
i^titaces^ pi^evenis ffie r^di!icli6h oF detacU^d' parta( 
into* iudividtial spicies. TMs dSfficiitty, however, 
wilf grow less, as 6ur kii(yw1edg6 of these subjecM 
ftiief eases; — antf tcf meet the pi^es^nt sta4l of the 
study, I think it will be suffibient iH adbpt, for ai 
time, what I have denominated temporary species. 
V. p. 194. &c. 

It' veil! not herri, perhaps; be foreign to the 
aftibjieet, to remark, that in Bbtahy atid Zoology 
what constitutes a species has long^ been fired anrf 
acknowledged ; while in Mineralogy, it seems unde- 
cided if species even exist ! In the determination of 
minerals, neither the integral molecule (/) assumed 
by Hkiiy and Dolbmieu, nor the union of external 
characters and internal cotfiposition, proposed by * 
Werner, for the construction of 5pe(rfe«> has been uni- 



(t) Coabtlesid, tbe n^esf ap^jroxiiioiation tdwaitis the esta* - 
hlisbtiedi of a natkrdf pridd^He', in the detenuitiaiiou of the 
nIbicljralBgicid spedeSs/ thsct^faai'y^t beeii tiiade*. 

b 
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versally admitted^ and the want of guch a generallj 
received principle is daily experienced by the prac- 
tical Mineralogist. In the study of extraneous fos- 
sils, bIso, no determinate principle for the diyision 
ioto species, has been hitherto established. — None^ 
indeed^ till now proposed (Jt). Hence^ in every 
system ofreliquia that has yet appeared^ the species 
are without order and consistency ; formed accord- 
ing to the caprice or convenience of the writer ; and 
charact||ized by every possible affection^ of whicb^ 
these bodies are susceptible. 

6. Specific distinctions ofreliquia being found- 
ed only on the organic form, it follows, that their 
geological and mineralogical affections, with their 
modal diversities (v. p. 73.) &c. merely charac- 
terize specimens. 

For the application of this principle the reader 
is referred to p. 197. ' 

7. The specific descriptions of reliquia are to 
be given according to the principles qf Botany and 



(i) Croosted and Bergiiian*8 arrangemsot of extraneous 
fossils can scarcely be said to liave contained a proposal for the 
establishment of sj^cies, as the specific distinctions of the mineral 
substances, on which tt^e arrangement was founded, stiU remained 
undetermined. 



• •• 
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Zoology — Those of the specimens, according to the 
principles of Mineralogy and Geology. 

it is particularly necessary to distinguisb^ by 
description^ the essential form of the reliquium from 
the dccidental — ^that is^ the form of the originaLl 
body^ from that which has arisen in the fossil from 
the mode of mineralization^ the constituent sub- 
stance, and the soil of the specimen.*— Henct, the 
use of the present principle will be sufficiently ap- 
parent (/). ' 

8. The nomenclature of rdUquia should always 
manife^ the extent of our knowledge with respect to 
the original bodies. 

On this principle^ if we know the original 
recent species, the name of the reliquium must dis- 
tinguish it. — If only the kind or getius, still that 
kind must be nominally pointed out in the fossil. 
In temporary species of reliquia ( v. p. 194.) the part 



( / ) It will be advisable for the student never to make his 
descriptions from single examples, however perfect they maj 
appear to be. — In many instances, it is only by collating a num- 
ber of specimens, that we are able to acquire that knowledge of 
a i^)eoies» wUch is sufficient for the purpose of its discrimination^ 



of %hfi Bitm^l fit plant giving the f^rm shoiild »Uq 
be shewn by the name ; 4^ ih}& is ftequeptly the moat 
material^ and sometimes the only information^ we are 
a^le to giv<5 pf the origipal bo4 j. 

The principle of nomenclature now f^ssumed^ 
will, I thinks properly remove from the 8tu4y all 
those qames^ which have bpen given to ecptraneQu^ 
fomU without any ref(^^nce to their origin; as 
Nummus bfaUensburgensis, Bufonius, Stone Lily^ 
&c. — except when these names are used in conjunc- 
tion with legitimate appellations ; or, no longer con- 
veying their orvigii[ial meanings b^Ye become fixed 
and appropriate deeigm^tious of tribes ojr divisions ; 
as is the case with the terms Glos^opetra^ B^fQnit<JC, 
&c. &Cr 

Q^ thie abpY9 ?igbt f^u^^^^^9^tal pi;iAciple8, 1 
conceive, t%^i^dy of reliq^i^i^ may be scientifics^l^y 
coaducted. 

Judging from the foregoing statement only, the 
deader, perhaps, will object that our premiseg must 
lead the student's attention wholly to the organic 
form of reliquia, and necessarily hinder him from 
paying a due regard to certain relajtions^ which 
ajught tp. constitute a distinguished p^f t of Ifksttf^y. 
An examination of the work itself I trust, .wiJU 
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prov« this plijection to be groupdless. I have, as 
far as the extoat of thb design would admits fulljr 
eadeayoiired to pf iiit out th^ connection^ which sub- 
sists between the objects of our present investigation 
and thpsc/ which lawfully opme within the province 
of the Geologist and Mitieralogist. And, indeed, I 
V^ish forcibly to indpress it on the mind of the stu- 
d^ntj that, hpwever extensive or well-arranged his 
cabinet, the knowledge acquired there of extraneous 
fossils must ever be defective, unless joined to the 
^tndy of these bodies iq their native repositories. At 
the same tim^ it has been my aim to draw a deter* 
Qiinable line between the direct and collateral parts 
of the science ; or (in other words) between those 
circumstances which are essential to the arrange^ 
ment and specific discrimination of rdiquia, and 
those w^ich form their miueralogical and geoli^cal 
distinctions. 

In the division of this work, I have given the 
facts and inferences^ forming the basis of the study, 
in distinct propositions : to these are added such 
observations, as were thought immediately necessary 
for ilhistration : the more extraneous remarks, with 
references to authors, lists of zoological terms, &c. 
will be found at the bottom of the page, in the form 
of notes. 
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An attempt like this^ to establish the elements 
of a study^ the objects of which form^ as it were^ 
the common boundary between the organic and in- 
organic kingdoms of nature^ has unavoidably led to 
details^ that the already4nformed naturalist may^ per-' 
haps^ think unnecessary^ and sometimes even imperti- 
nent— I here particularly allude to the definitions of 
the classes and orders of animals and plants^ given at 
page 77-^86 .~r-the observations on mineral sub- 
atances> p. 136 — 153. — and the characters of such 
families, in the systematic arrangement of re/igm'd^ 
as are immediately founded on the known generic 
distinctions of the recent subjects. — To the mere 
student^ however^ these explications are not unim- 
portant: — they will serve as first steps to the ac- 
quirement of that knowledge^ without which his 
proficience in the study of extraneous fossils can be 
but trifling. 

Technical language must of course alter^ in 
some degree^ with the changes that progressively 
take place in the science, to which it belongs. The 
present treatise adds a very few terms to those 
already used by naturalists : it is my wish, they may 
not be found either useless or anomalous. 

It was my intention to have given, at the end 
of the work, a list of authors who have written on 
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extraneous fossils ; but, as such list has preyiouslj 
been drawn up by others (m) its omission here can 
be of little moment. 

The reader is now in possession of my plan^— 
It must be considered^ merely, as an attempt to give 
the principles of a study yet in its infancy — ^A study 
however, hourly rising into notice, and which 
the best Mineralogists of the present day {n) have 
pointed out to the attention of all, who wish for the 
advancement of general knowledge. 

In respect to the execution of this design there 
is little to offer. At a distance from extensive coUec-* 
tionsand valuable libraries, those necessary helps to 
the naturalist when writing — ^my time almost wholly 
taken up with the duties of my profession — and 
debarred, by local situation, from that personal in- 
tercourse with the scientific, which might so mate- 



(m) V. To^vDson. Phil. Min. — ^Jameson, Miner. Dumfries. 
—Parkinson. Organ. Remains. &c. 

(n) Compare the observations of Werner, Kirwan, Jameson, , 
Cuvier, &c. on the subject of extraneous fossils, with the Uliberal 
reflections cast on the study by the late M. Magellan, in his edition 
tf Constadt's Miner. 



witkDy hnre mded me in my puFsilit (e)rHhii work 
is tfulj ibe pr oduction of one whto bfts^ pofasesaeA few 
advantages for its completion — oloae^ indeed^ except . 
those which have arisen from a long residence in 
9t mining cotinty (p) where the objects of the 
stadj abotnvd^ and ba^ been constantly examined 
under their most interesthig relations — Hence I 
beg leave to add^ that a large portion of the facts 
advanced in this tr^atise^ has been repeatedly con- 
firmed by my ow6 observations.— ^Thesc facts^ I am 
aware^ are often ruddy explained^ and sometimes 
inartificially put together : but^ I trusty the errors and 
deficiencies of the work will not be found so nume- 
rous^ as to prevent its being considered a proper 
collection of daM, for the student to proceed on. 
Hereafter^ perhap^^ some one With leisure atid 
abilities equal to tfe^ task may condbcend td fill 
up these " Outlines ;" or, sketching others with 
a- happier hand, give to the world a complete 
^^ Philosophiu Reliquiorum." 



(o) I should be wantmg in gratitndei however, if I did not 
here acknowledge the obligations I am under to my friend Dn 
Hull, of Manchester, for some valuable hiats on the nomenclature 
of petrifactions. 

(^p) Derbyshire. 
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Page 6, Add to Note ff — It should be oheervei, that the compla- 
. nation or flattening of the reliquittm only takes place when 
its posid&Dy in respect to its lengthy is parallel with that of the 
laminae of the inclosing substance. If the fossil be an elongated 
or lengthened body^ as the stem of a plant, &c. and its direc- 
tion peiptodicnlar, or nearly so» to the slaty structure of the 
surroundmg stone, it always retains the original bulk of the 
prototype. I have observed this phenomenon repeatedly, in the 
shales and gritstbnes of Derbyshure, Lancashire, and Cheshire. 
Vide, also, Jameson's Elem. of Geogn. p. 181. 

In Note t» it is observed that rock-salt sometimes occurs m 
strata abounding in extraneous fossils. — This is asserted on vari- 
ous authorities. Y. Kirwan G. Ess. p. 373. In England, 
however^ I believe neither marine nor any other kind of orga- 
nic remains have been found in the strata which accompany 
rock-salt — At least, so I judge from my own observations, and 
all tlie information I have been able to obtain from others on 
the subject, during a residence of some months at Northwicii) 
Cheshire. 
Page 25. Add to Note on the Neptunian 'Riepry—- 1 have to 
regret iny not receiving a copy of Professor Jameson's exposition 
of the Wemevian Geognosy till the present sheets were printed 
off. It would have enabled me to have avoided a few errors, 
I have been led into, from the view taken of the prevailing 
Neptunian system of Geology by others — the chief of these, 
however, are perhaps the following. 

Prop. 9. Ob9. ** The diminution in the height of the water 
is accounted for, by supposing the ocean began to retire gradu- 
ally into the interittl oivities of the earth."' The reader may 
suppose from this statement^.tha^ tb^ Werberian opinion on tiie 
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^ subject is here alluded to ; but this is not the case: Werner 
proves, by various phcnomeiuiy that a gradual dimiDutioD in 
the waters of the ocean has taken place, but oflers no hypo- 
thesis in explanation of this feet. 

Prop. 13. ''The strataformed by these depositions'' (con- 
stituting the transition rocks of Werner) ''were chiefly of 
rubble-stone» sand-stones: some limestones, breccias, argillite, 
chert, and perhaps porphyries and sitetoite.*'-^The <bly transi- 
tion rocks enumerated by Professor Jameson are trantfon^ 
limestooe, transition-trap, grey-wacke, and flinty-slatie ; to 
whkh he afterwards adds transition-gypsum. These, I prssatne, 
are the only rocks now considered by Werner as belonging to 
the genuine transition Class. Under grey-wacke are pisfced 
common grey-wacke (rubble-stone) and grey-wadce slate, some- 
times confounded with ciay-slatc (argillite). — Professor Jamesont 
himself has, however, considered argillite as a transition rock 
in some instances. V. Miner, vol. 1. p. 335. &c. 

Prop. l6. Obs. "Hence Werner distinguishes them by 
the title of stratified rocks."^It should have bcsen, perhaps, 
floetz rocks. Tlie terms are, however, frequently used tndi»^ 
criminately by pupils of the Wemerean school, though by no 
means synonyiAous. 

Tage 139* A^ to the observation, "we hafe not ourseiVea^ 
found any variety of baroselenite under an organic form.'' — 
Gmelin, indeed, expressly states that terra ponderoste, in 
which he includes the species just noticed, are never found in 
an organic form. V. ^yst. Nat« T. 111. p< 63. 

Page 140. Add ft ^o the words " vegetal petrifeetions " (line 12) 
as a reference to the foUowii^ Note — ft 1"^® ^on vegetable, 
as generally used in the present study, is certainly incorrect — 
A vegetable petrifection or fossil literally impfies a petrifaction 
or fossil capable of v^etation ! We should not, however, have 
ventured to have proposed a change in a term so long esta- 
blished, had we not observed, while th(!se sheets were in the 
printer's hahds, such change' already adopted, oh principles, in 
our humble opinion, perfectly philological. Vide Desmond' 
Transl. of Fourcroy's Chem, HuU Preftcc, p. xviiL 
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Pftge 169; Add to tbe definition 6f the Tract (A. 143) the 
fdllowing^Obs. The ttact 6f i soU, or its visible es^tcnt at 
the surface, may be formed by the mrface of the upper stratum 
ifhty, 6r by thfe extremities of several strata, when they liaTe 

• a considerable deviation kiAm the horisoufeil pb^ition. The 
extremities of suofa strata are called their outgoings by the 
Wemerian school. 

ii— — . Add to th^ definition of a partial tract (b. 151) 
after the words ''of a difierent kind/*— or fiirmation, and 
generally of a larger extent didn the one^includecf ; under which 
the stntl toJ^lkntiBg the isutrounding tract are observed to dip. 



"EMfiNDANDA. . 

part I. ' 

a'** Engagetketftt, f»Ale% the author eculd neiiher postpone nor avoid, have 
prevented hU attending regularly to the correction of the prets : the reader's 
indulgence is, therefore, requested for the following errata. 

Page S« line 5 frojaa bottom, for agreeable, x. agreeably. Del. comma after 
fossil. 
4> II from bottom, for Nataralist, r. Naturalists* 
6, 8 from bottom, (and passim) for vegetable r, vegetal. Vide 
addenda. 

10> 8> for inflamable, r. inflammable. 

13, 3 from bottom, for retail^ r. retainSf . 

18, 8 for deposited, r. depositl 

SI, 5, fur primative, r. primitive. 

22, 12 from bottom, for subteraneous, r. subterraneous, 

24, 17, for .stratafti^d, r. stratified.. 

29, last, for agreeable, r. agreeably. 

31 > llf for regular, r. regularlrj. 

38, 1, for loged, r, lodged. 

— , 11 from bottom, for agreeable, r. agreeably. 
^ 39, 2 from bottom, prefix A. as a divisional letter to 1. CONSER- 
VATION'. 

40, 10, prefix a. as a divisional letter to 2. PRIVATION. 

42, 2 and 3 transpose. 
, 46, 5, prefix b. as a divisional letter to 3. CONVERSION. 

48, 18, for corbonate, r. carbonate. Line 2 from bott. for time, t, lime • 

52t 5 from bottom, dek- of. 

^, 4 from bottom, for testaceous, r. testal | and passim, when the 
term testaceous is ust^d without reference to the substance 
of the rtliquium. V. testal, p. 96 and testaceous, p. 153. 

72, 3 from bottom, for ReUquia, r, Conservata. 



754 4 from bottom, for Vegetable (VegetabUe) t. Vegetal (Vegetak), 

and poxsim. V. addenda* 
95» S, snbjecs, r. sabjects. 

104» 14, for «poiigitf, r. spongia* 

127 14 from bottom, for ** the term tecundutmmunUaterolis,** &c. r. the 
term tecundui. The term lint^a/eralfsmaj still be retained, &c« 

139f 11 from bottom, for ttirated, r. tIriaUd* 

146, 13, foi ziiik, r. zinc. 

149, 3, for complets, r. complete. 

150, 14, for ZiNX, r. Zinc. 

157, 10, for " afrer these hienite, tiUceous, tchittut, &c. r. " after 

these argillaceous schithu, siliceotu tckutus, irientfCt" j«» 

— • 11, for p&sphyria, r. porphjrf&s. 

— — 14, for sandstone, rubhUstone, r. sandstone f ruhlUstant f 

159, 12, for porphary, r. porphyry, 

162, 111 for '< rarely appear in hillsy but generaUy,*' &€• r. rarely 

appear in hills (except, perhaps, when basalt occurs as a 

modem soil), but generally," &c. 

'*— 18, for " chelk and amdttone,** r. " ckaOc, sanditme, btudt f and 

wacken f " 
165, 3, from bottom, for shatter, r. shattered. 

168, 13, del. in. 

112, 16. for "never parallel, r. "rarely parallel.** 

174, 13 A-om bottom, for desication, r. desiccation. 

175, 1, for Common, r. Rare. 

188, 13 from bottom, for succedanea, r. succedanen* 

190, 10, for spceies, r. species. 

196, 10, from bottom, for depend, r. depends. 

197, 16, for Model, r. Modal. 

199, 9, from bottom, for animal, r. animals. 

S04, 16, for Erismalolitvs, r. EnisMATOLirnus. 

210, 12, for medul^ r. meduU&. 

, 22, formedulft, r. medull&.— For Pentaainus, r. Pentacrini, 

213, 18, for saep6, r. siepe. 

214, 2, for punctatis, r. punctata* 
—.— , 20, for margoe, r. margae. 

215, 10, postissimum, r. potissimfim. 
...», 21, for Canda, r. Cauda. 

~., 22, abdominisqure, r. abdominisque. 

213, 7, del. period after Formarum. 

~-, 20, for noenuncquam, r. nonnunquam. 

219, 18, for stripe, r. stirpe. 

, SS, for calcareous, r. calcarens. 

220, 10, for Relequium, r. Reliquium, 
^ — i-», 17, for statum, r. stratum. 

^*, For the errata of second part, v. p. 222, 
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JKJUSMENTAKY IKHFRODUCTIOW, 



PRELIMINARY. 



Natural Bodies. 



JL HE natural bodies^ which constitute our globe^ 
are either organized or unorganized : f the first di- 
y'mm includes animals and vegetables^ the l^tt^ 
fossils. 



f Corpora ^organica, Haec interoonira va3pr!a|n coB^iie prq^ 
4itsi guilty qua e n^trimeatls adsumptis laokci^ae ^traluii|ti]^-# 
pneparantur, vdmntur et distribunotury incremento* si;i9tepjtaliQ^ 
et propagatiQiii inaervieiites. Corpora a^qrg^nica* ^ma^^mciL 
audkiol^ q^9e 4)iopi struptufa oiganic^ destituttnto^, appodtio^ 
particulanun ^externa vi attractionis iinke jcoi|cr«S(Eeo^. Bei]g^ 
Med. de Syst Foss. Nat. §. II. %t IV. Extraneous fc^sifs d|^ ii^t 
properly accord with Bergman's defioitioH of corpora ^norgamea, 
tbov^h he bimself coDsklen Ibein as wch^ Those bodies^ howfeyjer^ 
Ibcmgh posses^^g an organic farm, njay, with propriety^ he Adr 
foxsi as unoigani^d^ since that l(»rqa is bo teM^ insU^nent^ t^ 
(rowth, motion, or the propagation 4>f Jtbe iqpiedes. .; 

B 



2 §. I. PRELIMINARY. Natural Bodies. 

A. 1. ANIMALS are natural bodies, organized, 
living, and sentient. 

B. 3. VEGETABLES are natural bodies, or-- 
ganized, and living, but not sentient. 

C. 3. FOSSILS are natural bodies, unorganized,, 
and neither living, lior sentient.f f 



tt The Linnean complex 'definitions of the animal, vegetable, 
and fossil kingdom, are frequently objected to ; but none more simply 
connect, or applicable have been, or perhaps can be, prodnced. Indeed, 
it has been repeatedly remarked, that animals and vegetables are 
so closely allied, it is hardly possible to draw a line of separation 
between them ; and we may add, that tlie limits of the fossil king- 
dom are scarely determinable by a single character; at least, not 
by any one founded on structure, chemical analysis, or the want of 
life or sensation. There are many fossil substances, for instance, 
which oiir systematk mineralogists rank even with native minerals, 
and which, when accurately examined, are found to possess the 
structure pf organized bodies: such are the woodstones, Bovey 
coal, surturbrand, &c. —nor will chemical analysis, it is evident, 
in all cases, distinguish a mineral from an animal or vegetable body, 
as tliere are substances, chemically the same, which belong equally 
to the animaJ, vegetable, and mineral world. Again, the ab- 
sence of life does not independently form a discriminative character, 
for were this the case, it follows, that animals and vegetables, when' 
merely deprived of life, are to be classed as minerals ! Perhaps 
the only simple note of distinction, between fossils and animal, or 
vegetable bodies, is that which pntref action affords. And hence, 
agreeable to this view of the subject, all fossil, annual, or vegetable 
matter, when it has passed that process, or occurs preserved from 
its eflects by means of some natural operation, is to be considered 
iis belonging to the mineral kingdom, although an oi^hic arrange-* 
ment of its particles may remain. ^ 



f I. PRELIM, Fossils. §11. RELICS. Kinds- 3 



Fossils. 



These bodies are usually distinguished into na^. 
tive and extraneous. 

A. 4. NATIVE FOSSILS, or MINERALS 
{Fossilia nativa s. Miner cd) are fossils destitute of 
an organic form: exhibiting such a structure only, 
as arises from the apposition of the particles, of which 
they are composed. Minerals arrange under 4 
classes — Earths, Inflammables, Metals, and Salts. 

B. 5. EXTRANEOUS FOSSILS, or RELICS 
(Fossilia extraneas.Reliquia) are fossils, which have - 
^he form or structure of animal or vegetable bodies, 



§11. 
RELICS. 

Kinds. 

Extraneous fossils comprehend two sorts ox 
kinds t of animal and vegetable relics— Conservata 
waA.Petrifl.cata. 



t Fossil plants and animals are found principally in two distinct 
or separate states : in one, the original, organic matter (at least in 
part) and its conformation are preserved; in the other, the-stnio- 
ture or form of the original alone remains, the animal or vegetable 



A. I. CO JiTSERVATA d,re the remains o( ani- 
mals (§. I. 1.) or vegetables (§. I. 2.) preserved by 
various operations of hatUfS amongst minerals. (§. 
L 4.) 

B. 2. PETRIFICATA d,Te nUnerai bodies (f. 
I. 4. ) which hflve^ ^mediately ^r imrtiediately^tt 
received their forin from ummats (^, I. 4.) or t^-^. 
gtiable^. i%. I. «.) 



The ^h^oftiefia laitteiidant on the reliquia are 
feilher general or pectt?t^f . 



irt -iiTf T 



being displaced by a mineral 8V(bstailoe. The distinction, between 
these two conditions or kin^ df reliqiHa, should most carefully ,be 
attended to^ as it will foe found of peculiar importance in geological 
researches, to which a knowledge o? these bodies immediately ap- 
plies. 

The reliquia have usually been considered, particularly by the 
German Naturalist, as petrifications. In the present work the t^rm 
petrificatidn h Used otily in its mote (>roper and Hmfted sfedse. * 

We htLve to otteeive, silthou^ they m^ thus ^jpnmarily diiliiH 
guished, that these two states or modes of extameoos fepnlSyby m 
means afford a ground for their classification or arrangement ; this is 
to tie TOOoded on onier priuci^es. Vide'pt.^* 

ft Mediately, when moulded in the hollow impression made in 
the matrix by the original body. Immediatelj^, when moulded in 
the vacuitks of the original "body itself. 

ttt i^be object, which first dahns attention m the study of Ex- 
traneous, fossils, lis the investigation o£ the phenomena attendant 



f. 11. RELICS. Phenomena. ^ 

■* A. 3. The general phenomena are such, as are 
etmmon to both kinds of organic remains. These 
are the foliowing. 

a. MeliquiUy or extraneous fossils^ have been 
found in every quarter of the known vrorld. 

b. They are met with embodied in the hardest 
tdeks and ^tones^ as well as in the softer materials^ 
of which the surfece of the earth is composed — 

t. They are not, however, equally common to 
all rocks and mineral substances — 

tf. Granite, sieniie, gneiss, micaceous shistus, 
some species of limestones, &c., never contain or- 
ganic temains, (v. 5, III. Soil, &c.) 
' e. In rubblestone, breccias, gypsum, trap, Ac, 
they i^ry rarely occur^-^ 

- f. Most limestones, sandstones, and clay^strata, 
abound with them. 

g. The rocks, &c., in which reliquia are never 
found, constitute the highest mountains knovra. 

h. Hiose which rarely hold, as well as those 
which abound with extraneous fossils, form also 
mountains, but of an height f generally inferior.tg 
the preceding. 



on these bodies in their mineral beds ; this leads to an inquiiy into 
their Origin, and the Time and Mode of their introduction into 
the fossil kingdom. 

t According to an observation of Mr. Kirwan's, no extraneous 
fosfiib are embodied in the stone of mountains h%her than ^gfat or 
nine thousand English feet above the present level of the sea. This 
is, however, disputed by many geologbts. 



e §. 11. RELICS. Phenomena, 

i. The strata or masses of stone^ &c.^ in whicl^ 
reliquia are never known to exist as integrant parts, 
but which, as just stated, constitute the most ele-« 
yated mountains, are always found to dip towards^ 
and at length underlay the strata, &c. forming the 
lower hilU and plains, in which reliquia do occur. 

k. Between strata abounding in extraneous 
fossils, beds of stone or other matter frequently in- 
terpose, which seldom or never contain organic 
remains in any situation.f 

;. In strata with a slaty or laminated texture, 
extraneous fossils are always compressed or flat-* 
tened,f f although the same species, in concomitant 
strata of substances not laminated, preserve the 
perfect bulk of their originals. 

m. The parts of organized bodies most common 
in a fossil state, are those which are known longest 
ijo resist putrefaction and decay — i. e. wood and 
the leaves and stems of certain plants-^shells, 
bones, corals, and other hard parts of animals. 

n. Very tender and succulent bodies, whethey 



t Thus strata of rock-salt and gypsum, which rarely hold ex- 
traneous fossils, sometimes alternate with clays and sandstc^s, 
abounding in those bodies — Our Derbyshire loadstone, in which 
tlie smallest trace of organic remains has never yet been discovered,' 
nms between strata of limestone full of petrifactions. 

■ft This observation has usually been confined to petrifactions 
foimd in strata of common clay or other argillaceous substances, 
but is equally applicable to all extraneous fossils bedded in lamin* 
ated stones, whether argillaceous or not. 



§. II. RELICS. Phenomena. 7 

toimal or vegetable, are rarely found ih a fos- 
silized state. 

0, Shells, and various marine earwitf^ of ih^ ver- 
mes class, without the intermixture of other organic 
remains, are most commonly found in the strata im- 
mediately reposing on, or foUovi^ing tracts of granite^ 
gneiss, and the other rocks, in which extraneous 
fossils are never imbedded. 

p. Strata containing the remains of fish and ma- 
rine shellSy &c. mixed sometimes, with the parts of 
amphibious animals andp/anfs — or those in which xje- 
getables only occur — ^generally succeed, OT rest on the 
tracts, in which the exuvia; oi vermes alone are found. 

q. The remains of land-animals, particularly of 
the class mammalia, rarely occur in regular strata 
— When they do, the strata are usually superficial; 
overlaying, but never dipping under, beds of other 
formation. 

r. Animal reliquia, particularly the marine, 
though not confined to^ are most common in calca^ 
reous strata. 

s. Vegetable reliquia frequently occupy inde- 
. pendent argillaceous beds, especially those produc- 
tiv^e of coal. 

t. But strata containing vegetable remains only, 
or vegetable remains mixed with fluviatile shells^ 
&c. sometimes (though not often) alternate with 
strata, in which marine relics are found, f 

t Coal-beds and their accompanyiiig argillaeeoos strata, holding 
only vegetable remains, have, in some parts of England, been found 



9 $. II. RELICS. Phenonena. 

♦ 

u. In strata holding vegetable reliquiaj bb Well 
as m those in which the animal occur^ the difkreat 
species are sometimes confusedly mixed or blended 
together — But 

V. It more frequaitij happara^ that the different 
species are found in distinct or separate accumula- 
tions. 

B. 4. The phenomena peculiar to petrifactions 
may thus be stated. 

a. Petrifactions are generally confined to moim-» 
tains, or other elevated situations^ where the more 
ancient of the secondary strata are presented to our 
view, (v. §. IIL Soil, &c.) 

h. They are usually incorporated in the earths 
and stones, of which these strata cons»t,tf forming 



separated by seams or very thin strata of calcareous stone, cont^in* 

ing echifuta and other marine productions About a mile 

from Buxton, Derbyshire, on the right of the Macclesfield road, a 
coal-pit was opened some years back, in which we 'observed strata 
of^shak and ironstone aiMunding in impressions of awmUUe, Sec 
aUiough the interceding beds of coal and gritstone exhibited ooLy 
vegetable petrefactions — these can only foe considered as partial 
exceptions, however, to the more usual phenomenon of vegetable 
ibteils and the remains of marine animals occurring in disfiuct 
tiiact8» 

:\ff Themist eonunem «xcepifon to thisremavk, and totheforo- 
going^ one, andbsr a^ oeears in pelnified wood, or wobdston^ 
(JLythqxylm) which is generally confined to water or niodem 
alluvial tracts, and b mostly found in a loose or unconnected state. 



f II. RELICS- Phenomena. 9 

as it were^ a part in the original &,bric of the 
globe, f 

c. No particular petrifaction is confined wholly 
to one kind^ or species of stone — 

d. But^ it is observable^ that many species and 
families of petrifactions are common, in particular' 
strata^ which, in others of a similar nature, and be- 
longing to the same tract, are extremely rare.f f ' 

e. The substance, which forms the petrifaction; U 
frequently of the same nature as the surrounding 
Tock. — 

f. When it differs, it is always found to consist 
of mineral matter with a finel* texture. Or grain, than 
that of the matrix . 



si- 



t Hence, more intimately ccHinected with geological researches^ 
and the various theories devised to explain the primidye state and 
formation of the globe, than the conservata, which usually occur 
in modem or very mOdetn straia. Vide §111. Soi)^ &c. ■ ^ 

'ft EckinitiB are more common in chsdkj tk^a in othev 
calcareous strata, apparently deposited at the same period— Pw- 
cine remains are frequent in bituminous marhte, though rare 19 
common mark and limestcmes of the same formation. — Some spe- 
cies of sheUa are peculiar to compact limestone, and one (an ttm- 
mamie) to allominous schistus. — ^Another has only b^n found, we 
believe, in the black, iHtuminottS, shale accompanying our coal- 
ttrata.-*At least, we have to observe, reacting &is last mentioned 
shell (Anmma Pecten. Unn,) that in all the specimens of it, whkh 
we have collected in various parts of £ngland, the substance id 
question has always formed the matrix«>-nor have wse ever seen a- 
vestige of it, ii^any of the other argillaceous stones attendant on 
coal. 



10 f II« RELICS. Phenomena, 

g. A petrifaction often consists of several distinct 
minerals, f — 

h. Sometimes only of one. 

i. The common constituent substances of petrifac- 
tions are earths and stones of the calcareous, argil- 
laceous, or siliceous class ( vide $. III. Substance. ) 

k. Some of the other earths^ and also the metal- 
lic^ saline^ and inflamable bodies, occur in petrifac- 
tions^ but much less frequently^ than the substances 
above mentioned. 

/. Animal petrifactions are observed to be 1^$9 
commpn^ ia proportion to the greater degree of lo- 
comotive power the originals possessed, ff 

m. The vegetable petrifactions most cpmmon^aM 
such^ as. bear the* form of plants growing in moist 
and hoggy.grounds.f f f 

w. The petrifactions hitherto recognized, how- 
ever^as beaHng the forms of plants or animals, known 
ip exist at present, are very few, cpmpare4vrith tho^e, 
the living spiecied of which have not, as yet> been dis- 
covered, i^+f 



,f,Thqs«ba)k;aiicl. flirt oft^vfecm «q9Rn|l/e pasts, of an edd- 
nife; am) uiPi^l;»3[9bip^;diJ^rtf calcarepa»4wr,bitiuiuBn> aoS qiwrti^ 

• ft ^eUa i8^4 spopt^iyl^ abpi»4 in peliifiieticms; Ml* aiid:iqiit^ 
i]0]j|f^aQ8e|(!ts are^iOQoreraiie — ^Th^ p^i^jgdregiiaios. of the mammatia 
afe still leasifr^^eot; and wjogf^ipsecl^and birds haiw^ poliaps^ 
^Y^b^f^'f^^i^^/ia^^^^ 

tHt It it true, some of our Europeai^ petrifactioiis have been 
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0. Of petrified shells it has been observed^ that 
some families are most common, which afford the 
fewest known species in the recent state.' f 

p\ A petrifaction rarely/ if ever, exhibits a com^ 
plete change, or substitution of mineral for organic 
matter ; more or less of the original animal or vegetal 
ble substance being gaierally present, and discover- 
able either in the external or internal parts of the 
fossil.ff 

g. The petrifying process is carried on, in some 
waters, at this day ; but appears to be confined to 
the formation. of petrified wood, or woodstone, 

ascertained to originate from certain plants and animals peculiar to 
tropical climates; and a few others, particularly in France and 
England, have been referred to native species ; but the flEur greater 
number remains unknown in the recent state. 

t Anomia, nautilus, &c. — shells of the same genera as those 
most frequent on our shores, the volutte, patellce, and cyprea^ for 
i^tance, rarely occur petrified, 

tf litis remark, we believe, will hold good in almost every in-" 
stance; even in what are called the most perfect petri&etions, if they 
be properly submitted to examination, — In shells and corals petri- 
fied, the original calcareous miitter b frequently seen covering the 
surface, or remaining in sniall portions in the internal parts— (a sin- 
gtilib: example of this occurs in a specimen of petrified coral de- 
scribed in " Derbyshire Petfif actions,** Vide Plate 18, Fig. 2. 3.) 
and is teadily distibgUished, althou^ the substituted mineral, form- 
ing the principal portbn of the fossil, be also calcareous. — In the 
common v^table petrifections of our coal-strata, some vestige or 
remains of the original bodies, may almost always be traced; and iti 
jasperizcd wood, which presents, perhaps, the most complete ini- 
riersJ change known, vegetable matter still exists, according to the 
experiments of Mr, Parkinson. Vide " Organic Remains/' p. 344. 
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r. Petrifactions rarely exist in veins. 

C. 5. The phenomena peculiar to the conser- 
Tata are as follows. 

a. Conservataj for the mdst part^ occur in low 
or flat fracts^ where the strata^ consisting chiefljr 
of loose or unconsolidated materials^ are evi- 
dently of modem formation, f 

b.They are also found in the caves and fissures which 
pervade the more ancient^ mountain strata.f f — But 

c. Are rarely incorporated in the stone or other 
sqbstance^ of which such strata consist.f ff 



t The animal amaervata, that chiefly occur in strata of this dis- 
cription, are ahelhf coral^ (ime« ofjish, and other marine remains — 
The vegetable, ar^ the beds of bih^ineus wood^ found at Bovey^ 
near Exeter, (and in some other parts of England^—also in Iceland, 
various parts of Germany, &c.) and those pf decayed trees and 
plants, not bituminaied, which havebeennoticediamost parts of tb^ 
worid, but particularly on the eastern coasts of this kingdom. 
(Vide Dr. Correa de Serras's paper on this subject Phil. Trans. 
1799' p* !•) The materials of the strata are prmcipally marls, 
days, and sand — sometimes chalk and porous limestones. 

tt The conservata found m caves, &c. are mostly the bones of 
quadrupeds.— -The caves, or chasms, are generally in calcareouf 
strata; and the inclosed remains, for the most part, invested by 
stalactitic depositions* 

ttt Th^ Conservata are not wholly wanting among the remams 
imbedded i|i the fnore ancient of the secondary strata. — We have 
met with very p^rfject sp^imepp m that state, both shells and 
corals, lodged in the solid limes^n^ of Pi^by shire, and surrounded 
by conqilete petrifactions of the same 9pepief . These mstances, how* 
ever, are iBre; the conservata m geii|*ral being confined to the 
the strata and other situations above .eniimeiated. 
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d. They also occur in the beds of rivers, f and 

e. In most situations, where mineral or other mat^ 
ter is daily accumulating.f f 

f. The conservata are found in all states^ between 
that, in which actual decay, or the separation of 
the constituent principles of the original, takes 
place, and that, in which further decay is prevented, 
either by a new combination in the remaining prin- 
ciples, by an impregnation with mineral particles, 
or by some other natural process, incident to these 
bodies. 

g. The animal conservata most common are such 
remains, as are most rare in the petrified state — 
i. e. the bones of mammalia and fish— and shells of 
the same genera (often of the same species) as those 
found in the neighbouring ieas. 

h. The most common vegetable conservata arc 
iivood and other parts of ^re^^.ftf 

i. The conservata are more frequently referable 
to plants and animals now existing than the petri^ 
Jicata- — yet 



t The bones of quadrupeds, wood, moss, &c. 

tt- Among the conservata found in situations of this kind, are 
to be nedioned the bones of animals deposited in the banks of 
rivers, &c, wood and other parts of trees preserved in our bogs 
and morasses, and lastly, perhaps, turf or peat itself, (of which 
such bogs 6cc., generally consist) as long as it retain its vegetable 
:iiature,and structure. 

ttt Frequently such as are known in the recent state. 
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k. Many occur, which do not appear to befong 
to any known living species, ff 

1. The conservata are not uncommon in mineral 
yeins.f+t 



Origin. 



The origin of extraneous fossils is obviously de- 
monstrated by the attendant Phenomena. (§. II. 
Sf. 4. 5.) 

A. 6. Conservata cannot properly be said to 
cMriginate /rom, since they really are, the remains of 



ft- ParticulaFly among the remains of the mammalia. 

•fff ^^ 1^^ ^ ^hoait which iotersect secondaiy strata. Manj 
Bistances of both ammal and vegetable remains, in the state of ccfn^ 
servata, occurring in mmeral veins, have fiiUen mider our own ob^ 
servation, and others well authenticated might be adduced. We 
shall here only notice two, — Fir-treeB^ found in a lead-vein in Wales 
some few years back, the wood of which was unchanged, except in 
being strongly impregnated with galena, (we are obliged to A^ 
Mills, Esq., of Dublin, for our knowledge of this< fact) and th« 
entire skeleton of a very large elephant, discovered about 90 
years ago, in working a vein of lead near Wirksworth, (Derby- 
shire). The skeleton was found at the depth of 40 yards, and^ 
from the writteu account which remains with such parts of it as 
were collected, appears to have been in a very complete state of 
preservation. One of the grinders we examined lately in Mr^ 
Watsoa's possession, at Bakewell ; and found it to difler little^from 
a recent tooth of the same kind.. 
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plants and animals, introduced-by different processes 
ofnature> into the mineral kingdom. (^.11. 1.) 

B. 7. Petrificata ovre their form to organized 
IjHMlies; theiv substance they derive generally from 
minerals. (§. IL 2.) + 



t The origin pf extraneous fossils, particularly of petrifedioiis^ 
lias aflR)rded a subject for much speculation among the learned. 
About the beginning of the last ventuiy, the writings of our English 
naturalists were filled with disputes ajid contradictory opinions on, 
this head; many esteeming these productions to be mere Umu 
natura^ while otliers ascribed their formation to an imaginaiy 
plastic power of the earth, by which, it was contended, stones 
and other fossil substances, with the regular form of animals 
and vegetables, might be generated. — ^Another singular theory of - 
the time, proposed to explain the origin of these bodies,- was thsct of 
the learned and ingenbus Lhwyd, who supposed extraneous fossils 
to be generated by seeds and spawn taken up m vapour, 
and, after being precipitated in rain, deposited by the percdat* 
ing water in the crevices and fissures of the earth.— Here, 
according to the hypothesis, meeting with a proper matrix, the 
seminal particles gradually expand, and produce fossil bodies, in 
form resembling the parent animals or vegetables. (Luidti Lithop« 
Brit. p. 136.) In opposition, however, to such fiitile opinions^ 
several philosophers of the period above alluded to, main^ 
tained, that farmed stones (as this class of fossils was then ge« 
nerally called) were real organic bodies petrified; or, at leasts 
stones moulded in cavities previously filled by animal or vegetable 
matter — a position now fully established, by the multiptied obserr 
vations of succeeding naturalists. For the controversy on this sub- 
ject, vide the works of Aoy, Hook, Lhwyd, Woodward, IMUr 

Ptott, Morton, Leigh, &c. &c 
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Introduction into the Mineral Kingdom. 

It is inferred from the foregoing Phenomena, 
that the introduction of extraneous bodies, into 
the mineral kingdom^ has been effected in various 
modes, and at various periods, during a succes- 
sion of ages; but, with respect to those^ from which 
the petrificata derive their form, chiefly v:hile the 
superficial parts of the globe were in their primeval 
soft, or liquid state, ff and the ocean far above its 
present level. 



tt Mineralogbts by no means agree in their suppositions respect- 
ing the period or manner, in which oi^nized bodies have been intro- 
duced into the fossil world. The deluge was formerly considered 
by many, as an event in the natural history of our globe, which 
satisfactorily accounted for the accumulation and interment of ex- 
traneous remains, in every situation — even when found at the 
greatest depths, and enveloped in the hardest substances, in which 
these bodies occur. By modem geologists, however, and indeed 
by those who are the most strenuous in contending for the uni- 
vei-sality of the deluge (vide Mr. Kinvan's GeoL Essays) this ca- 
tastrophe is not esteemed adequate to the production of those 
appearances, which organic fossils generally exhibit; and, at most, 
is only supposed to have been the cause of partial and superficial 
depositions of these bodies — such as are dbcovered in loose or tra- 
velled materials, or merely in the external clefls and chasms of ge- 
nuine, solid strata. — Hence (with reference to that deep and 
extensive mass of imbedded, marine remains, which limestone 
tracts usually afford) it has been observed, " Ubi testacea et litho- 
phyta fossilia existunt in magna copia, ibi quondam fuere maris lit- 
tora aut abyssus, cum sint mera vestigia maris, amni hUtcria 
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The subject of the present section presents itself 
under two heads — The Periods at which, and tte 



cnti^tiora ; Dihmum vero non demonstrant^ sed tantum lonoi" 
oris €Bvi rvdera.^ Syst. Nat. The systems of a Woodward and 
a Burnet thus rejected, and it must be admitted, we think, by all 
who have well attended to the subject, rejected on sufficient grounds^ 
recourse has been had to other theories, which might better ex- 
plain and connect the various facts, established in the study by 
those, who, not satisfied with a mere inspection of extraneous 
fossil^ in cabinets, have investigated these relics of unkno^vn ages» 
as objects of geological importance, in their mineral beds. 

With naturalists who have thus cultivated a knowledge of 
these bodies, it is now a generally received principle, that extra* 
news fossils are the productions of different periods, — ^This as- 
sumption is supported by various phenomena: principally, how- 
ever, by the different states, in which these bodies are found— by 
their occuring in strata, which, from &cts not connected with re* 
iiquia, are evidently of various formations, and by the agreement 
observed between these different states, and the periods at which 
the inclosing strata are supposed to have been deposited. — In 
superficial strata of modem formation, the organic remains being 
scarcely altered from their original state — while in strata of a more 
ancient order, and, in point of relative situation, inferior to the 
preceding, they are, for the most part, completely mineralized. 
The next principle adopted in the study is, that the introduction 
of extraneous bodies into the mineral world has been ^ected by 
variofiu causes. This proposition will not be disputed by those, who 
have attentively examined the facts, fit>m which it b deduced.*- 
It is obvious, that the same cause could not involve marine re- 
mains in the heart or substance of a rock, which collected and de* 
posited, in its clefts or fissures, the relics of land-animals only— >that 
the means, whatever they might be, which nature employed in 
dispersing the bones of elephants and other quadrupeds, in a loose 
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'Agency by which^ the dqiontioB of organic bodies 
has been effected in the mineral r^ons.. 



and comparatively superficial state, over various tracts of country; 
were not the same as those, by wliich vegetable remains have been 
infixed, at the greatest deptlis, in the earth, and made integrant 
parts of solid strata— neither, it is almost needless to add, can we 
suppose, that exactly the same natural q)eration could, at one 
time, form accumulatbns of sea-shells and corals, and deposited 
them in calcareous strata, and, at another period, collect the re- 
mains of plants only, and bury these in beds of argillaceous matter. 
As, however, a diversity in the time and mode of introduction 
into the mineral kingdom, will scarcely be denied to extraneous 
fossils, it only remains with us to point out the theoiy, which, in 
our opiniouy best agrees with the principles just stated,the founda- 
tion of those assumed above, as our text. 

It is evident, that a theory of the mode, in which organic bodies 
have become subjects of the mineral world, includes, in fact, a ge- 
neral inqmry into the formation of the earth, smce extraneous fossils 
exhibit some of the principal phenomena, on which such an inves- 
tigation must be founded. — ^The various theories hitherto devised 
for illustrating the primitive state, as well as the present structure, 
of our planet, have been reduced to two classes. — ^The Vulcanic 
and Neptunian— -the first referring the origin of most mmeral 
phenomena tojire ; the latter, to tvater,^ Of these two classes tlie 
last has most consistently adapted its principles to the facts, which 
extraneous fossils present ; and, among the difierent " theories of 
the earth" constructed by the Neptunists, that of Werner, or at 
least that, which the geologists of his school propound as Ins, 
seems best calculated to stand, the test of experimental inquiry. 

Neither the limits nor design of this introduction, however, 
permit us to give a detail of the Wernerian system of geology 
in all its parts; but, in the following ^etch will be found most of 
its leading propositions; or, at least, such of them, as more im- 
mediately apply to the object of the present work — ^to these are 
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* A. 8 The periods of introduction may be reduced 
to three principal and determinable ones — 



9dded a fewr cursory observations and notices, lUostrative <^ tbe 
geological opinions of De Luc> Hutton, kc» 

FORMATION OF THE EARTH, 

AND 

Introduction of Extraneous Fossils into the Mineral Kingdom^ 
According to the modern NeptimiBn System. 

1. The materials ii^hich compose the globe, or at lea^ its supei^ 
.^asA parts to a certain dept^, have been in a soft or flilid state. 

(Obs. De Lac supposes our globe, during the first periods of ite 
existence, to have consisted of a dry, central mass, miki another 
concentrical to this, in a soft or mud-like state, and a liquid covering 
the whole, and containing the various substances, which aifter- 
Vrards formed by precipitation^ the primordial strata.) 

2. This fluidity was the efifect of solution in water, and not of 
Igneous fusion. 

3. The different earths, together with the saline, injlamtiiable, 
and metallic substances, thus dissolved or suq)ended In' water, con- 
stituted what has been called the chaotic fluid. 

(Obs. Mr. Kirwan believes, that the various mineral substances, 
which the siir&ce of the globe at present exhibits, vrer^ at the very 
commencement of their existence, in that state of minute division, 
aqueous solution requires; and, of course^ not orginaliy created lit 
a solid of compact form, and afterwards dissolved, as some authors, 
who support the Neptunian theory, have sujqposed. Vide Oeoh 
Essays, p. 10.) 

4. From this fluid, the substances just specified were successively 
and, at distant periods, gradually deposited. 

5. These depositions were either chemical or mechanical. 

(Ob. Stones originating from medianical depibsits are distin- 
guished by the want of the sparry or crystalline texture ; or, more 
generally, by their integraint {>arts exhibiting traces of fracture and 
attrition; as in some sandstones, pudding-stones, certam limestones, 
'&c. In chemical deposits there is no such appearance, the con- 
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' a* 9. The first periodj tommeacing wkii the 
existence of marine animals, and ending with. the 



stituent particles having been consolidated by crystaffixalioD; a^ 
in granular liniestones* granite, gneiss, &c.) 

6. The first deposits from the chaotic fluid ivere chemical, con- 
sisting of siliceous and aiigiilaceous earth, a small proportion of 
the calcareous aad magnesian, with various metallic particles, par* 
4icularly iron. These ingredients partially separated, and crystal- 
lizing according to the laws of elective attraction, produced in thtt 
^rst instance quartz^ feltspar, mica, &c., which, collectively con- 
creting, form^ rocks of the granitic class. 

(Ob. Hence, granite and its varieties are imiversally found to 
underlay other rocks ; constituting, 2^ it were, the fundamentid 
basis, on which ^tones of subsequent formation have been de* 
posited.) 

7. After granite, other primary rocks were deposited, ap 
gneiss, micaceaus schistus, argillaceous schistus, forphtpriew, 
SLC^-^previous to the existence of organized bodies* 

(Ob. Inferred from these rocks never eidbibiting organic remaina 
in their compositions. In sppe in^tapces, granit^ .^eiss, &c., ap- 
pear to be coevstl.) 

8. ThesiSL prifi^ry rock formations were not generally deposited 
j^ conceQtric stratai but mostly in immense, irregular masses, of 
which the mor^ elevated parts now consti):ute the highest mp^ntaina 
of our ^9be,. 

(Ob. Even secondary mountains, according tp Wer»er> owe 
their elevation to the structure of thft primary rocks, on which those 
of secondary formation, were deposited — and hence, the strata in 
secondary mountains are more or le^ inclined, according to the di- 
.rection of the ba?e, on which th^y are incum|>ent Thgt . the 
primary dq)ositions would generally assume a massive form, or if 
a stratified^ that jthe position of such primary strata would be ver- 
tical or highly .inclined (the stidte in which they are mostly found) 
is interred from the kno\yn properties of ciystallization, by which 
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-IbrmaiioD of plants; the surface of the ocean being 
then so much above its present levels as to cover the 
summits of alUecan^ar^ mountains. (v.§.III.SoiL) 



process, aD4 not by that of a mere mechanical subsidence, th^ 
materials of primative rocks, as just stated, are supposed to have 
been compacted. Vide G. £ssays» p. 21, also View of Nq)t. 
.and Hutt. Byst. Geol. p. 106, where tlie massive structure of the 
unstratified primary. rocfts, and the. frequeiit vertical position of the 
beds in such as are stratified, are accowited for on Werner's principles. 
De Luc, in explaining the formation of mountainous tracts, and 
the dislocation of tlie stiata which compose them, states, tiiat all rocks 
were formed by simple deposition, and that, consequently, the or^ 
ginal position of tiie strata was horiasontal. — ^That these, borizontu} 
strata, constituting the bottom of the ancient fea, from which, they 
bad been gm^uaUy deposited, fonned a kind of shell or crust, over 
g pass of mois^nedjpatter»witb which tlie original, <f7y, central 
.part of the globe was surrounded, (see former Obs. to^rop, !•) 
That during the consolidation of these strata* the water,, from the 
.mass under them, was gradually absorbed by the dry substances in 
.the centrical nucleus; apd hence, in proce^ qf ^e, insteadcof a 
uniform, soft suppprt to the mcumbeut beds, one of a solid but 
ramified structure was formed,— -the mineral materials, of which it 
consisted, coalescing and becoming compact on being do- 
piived of moisture. That> in proportion as the branches of th|i 
support were more contracted by subsequent consolidation, the in- 
tervening cavities were necessarily extended ; and that, ^t lengthy 
the su|)erficial crust gave way, m different parts of the earth's sur- 
face ; and while one edge of a firagment sunk down, the other r^ 
mauied elevated on the solid ramifications, which had previously 
supported the whole external shell of concentrical strata. Thus 
our author endeavours to explain the retreat of the ocean, into the, 
at present, depressed parts of the globe, the first appearance of the 
great mountains which branch through our continents, and the va- 
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Obs. During this period the most ancient of the 
secondary tracts were formed^ and the remains of 
zoophytes and shell-^Jish, the only animals apparently 



tied and disordered position of llie secondary strata, vrhkh resl 
agsrmst ihem. 

Ill Htitton's system of the earth, mountains are considered as the 
prodnctiou of subterraneous heat. ' The Doctor supposes our pre- 
seiit h^cbitable iearth to have been formed of materials fiimished by 
the decay of one more ancient. Tliese materials, collected at the 
bottom of the sea, and horizontally arranged by the actkm of the 
n'ater. Were first consolidated into strata by an intense subterraneous 
heat, and aftcnvards broken and elevated by the eruptive force of 
the same' agent, acting on mineral matter in perfect fusion. Thus 
he accounts for the emersion of our continents from the depths of 
the ocean, tire formation of mountainous tracts, and the various 
tlirectloff and positions, in wiiich their strata have been throfiti. 
'llie ejected matter, which accompanied these effects, still exists, ac- 
cordhig'tb his theory, in the sub^ances of veins and unstralified 
^ks, of vfliiclriast trap and granite are the principal. ' Hence ac- 
cordlfig tO'br^ Hirtton, granite is a inore tfecent rock formation than 
the Superfccumbent striita 6f otlier ' stOrfes^ind earths. * * 

The action of snbtcraneous fire, under various modifications, hib 
"been used, also, by Whitchui-st, liizzaro Moro, Faufas Sit. Pond, 
^rri, Ra^e, and many other autlidl^, in ^planation of the ph^ 
Nomina "of mountains, ind the derdngement of the strata which 
"Compose them ) - * . 

9. After the formation of the [iriiiiai-y rocks, the walef, which hU 
tlierfo covevett the entire surface of tlie earth, began to diminish iii 
lieiglit, 'jlncl tlie more elevated parts of our continents to appear. 

^Obs. Hence the secondaiy mountains never attain the height of 
Ihe primary, being deposited when (he waters were lower than the 
summit of these greater rock fbmiaGons, 

The diminution in the height of die water is accounted for, by 
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then existing^ enveloped in the substance of the 
strata. 



supposing, that the ocean, after the first deposits, began to retire 
gradually into the internal cavities of the earth. It need not be 
pointed out to the scientific reader, that the assumption of subter- 
ranean caverns, capable of containing the vast body of water, which 
according to the Neptunists covered the whole surface of the 
globe, forms one of the most exceptionable principles in their 
theory.) 

10. Soon after this ))eriod organization commenced— moriiie 
animals of ike Vermes class being first created^ and their re^ 
mains gradually enveloped by subsequent depositions from ike 
ocean. 

11. The depositions immediately after animal life commenced 
were partly chemical, partiy mechanical — 

12. The chemical consisted of such matter, as was origimdiy dis- 
solved m the ocean — the mechanical, of such materials as its long 
continued action, on the eniei^ed parts of the globe, had again, for 
a time, suspended. 

(Ohs. These depo»lions ibrm the intermediate or transition 
nodes of Werner* They rest inunediately on the primaiy, and 
contain hut few petrifoctious, which are alwi^ ]iiarine«--genenUly 
shells or zoopliites.) 

13. The strata formed by these depositions were chiefly of 
rubble^toMf sandstones^ some limestones, breccias, argiUite, 
cherts, and, perhaps, porphyries and sienite, 

11, The water, after depositing these latter formations, oonti- 
Dued to diminish; consequently, in process of tune, a laiger extent 
of land was uncovered, and fitted for the reception of ammals 
and vegetables. 

!$• The partial dinotegratioD of the emei^ed strata being still 
^canied on, the temainB of suck animats and vegetables, as had 
existed on those portions of the earth, which the mechanical aCf> 
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b. 10. The second, commencing M^ith the forma'^ 
lion of plants, and an increase of those animals wbich 



tian of the surrounding waters had destroyed, tvere collected 
hy the ocean, and after a time deposited, either with the mine^ 
ral materials recently acquired, or the remainder of those origi- 
nally suspended in the chaotic fluid, 

(Obs. We are not assured, that tlie Wtmerian Geognosy em- 
ploys thk proposition alone, to explain the formatian of what 
are termed stratified rocks (Vide. prop. l6); but if so, must re- 
mark, it l^ no means accounts for the phenomena attendant on 
certain coal tracts, and others, consisting of strata of this order, m 
which vegetable remains are found unaccompanied by marine 
relics.) 

16. The rocks formed at this period, containing more mechani- 
cal depo«ts than the precedent, ^vere more generally arranged in 
horizontal strata* 

(Obs. Hence Werner distinguishes them by the title of strala- 
fied rocks. They abound in petrifactions.— The latest formed con- 
taining the most vegetable remains.) 

17. They consist principally of limestones, sandstones, Bodpud- 
dingstones: gypsum, trap, and varbus coal-^nUa-^ more 
rarely argiUUe, porphyry, and some other substances. 

18. They constitute mountains frequendy, but of a height much 
inferior to those composed of primitive (6. 7* 8.) or transition 
locks (10. 11. 12. 13.) on the sides and extended bases of which 
they were deposited. 

19. After this period, the sea gained gradually its present levels 
and its hist depositions were, for the most part, such substances, as 
now conq>ose the low hiUs and plains, between the more mountam- 
ous parts of the earth. 

20. Such are chiefly the various chaUc-straia, peihaps some 
limestone and coal ?<^witb sand, thyt nutria and otter unconsoli- 
dated materials. 
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are peculiar to' the ocean— ending with the time, 
at which the ocean^ after a gradual subsidence 

21. Alluvial and Volcanic tracts have been formed at various 
periods ; bnt, in general, since the sea retired within its present 



(Obs. Alluvial beds have been deposited by rivers, lakes, and 
inundations of fresh-water. The modem are found in vales^ on 
the banks of rivers, and other low situations. They principally con- 
sist of gravel, sand, day, &C. the debris of more ancient strata. ' 
The ancient alluvial are, perhaps^ some eand-stone^ skalea, and 
€oai'8trata.) 

22* Veims have also been formed at various periods, during the 
consolidation of the strata they traverse; but generally before the 
sea had quitted the mountainous parts of our continent. 

23. Veins were originally empty rents or fissures, open at the 
surface of the rock or stratum, through which they run. 

24. These fissures were gradually filled, with the mineral sub- 
stances thej contain, through their openings, fixmi above. 

(Obs. AccordingtoWemei^s theory of Veins. — Hkf r. Kurwan is of 
opinion, however, thut, though some veins have undoubtedly been 
thus filled, tjie materials in most have been deposited by sucoesshre 
percokitions.} 

* Such are the leading principles of the Neptunian Theory, n6# 
generally adopted by the Wemerian school. The geological fiicts^ 
on which these principles are founded, are very numerous; those 
which appertain to extraneous fossils we have stated; for the rest; 
we must refer our reader to the works of Werner, De Lac, 
Saussure, Pallas, Charpentier, Kirwan, Jamescm, Williams, &€• 
Those who wish to examine the objections to which the Neptu- 
ni^i system is liable, may consult, with great advantage. Pro* 
fiessor Playfiiir'sexcellait '* Illustrations of the Huttonian Theory 
of the Earth,'' and an answer to the same, of considerable merit^ 
intitled ** a comparative view of the Huttonian and Neptunian 
Systems of Geology.'^ 

E 
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through several ages, first attained its present 
level, f 

Obs. During this period^ the less ancient and some 
of the modern tracts (v.§. III. Soil.) were formed ; 
and the remains of |)/an^5and^6/7> as well ssshells and 
other relics of the vermes, added to the fossil world. 

Towards the middle of this period, it is probable 
the mammalia and other land-animaJswere either cre- 
ated or considerably encreased in number, as their 
remains are found, though very sparingly , in some 
modern strata, supposed to have been deposited, just 
before the sea had finally retired to its present limits. 

c. 11. Tfte fftirrf period commences with the re- 
duction of the ocean to its now actual level, and con« 
tinues down to the present day. 

Obs. Throughout this last period, modem and 
very recent tracts of alluvial and some other strata, 
&c., have been deposited, and various extraneous 
fossils, particularly the remains of the wammo/ia, in- 
troduced into the mineral kingdom. 



f The subsidence of the ocean, assumed above as a ready fllus- 
tration of our subject, is by no means contended for, as indubitably 
established. That a gradual change, in the relative level of th^ 
sea and land, has taken place, is a fact proved by numberless phe- 
nomena; but it is of little moment in the study of extraneous fos* 
sils, whether this change is considered as the effect of depression 
in tlie water, or of elevation in the surrounded continents. In either 
case, the same agents must have operated iu the introduction of 
organic bodies into the mineral strata, thus elevated above, or 
abandoned by, their parent dement. 
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B.12, The agent ^ by which the introduction of ex- 
traneous fossils into mineral strata&c^has been chiefly 
brought about, is evidently water — -i. e, of the ocean 
—of ancient lakes and inland-seas — of rivers, cur-- 
rents, and rmdern lakes--Toi local inundations — of, 
perhaps, the general deluge. 

" a. 13. The ocean — ^to the agency of which, when 
in a primary state, and during the^rsf period, (9. ) 
is to be referred all deposits of sea shells f and other 
marine bodies found in strata, which immediately 
follow granitic rocks, or which dip under, but do not 
alternate with strata, holding the remains of fish or 
plants. 

To the same agent, but more nearly approximat- 
ing to its present state, f f during the second period 
( 10. ) are to be ascribed all other accumulations of 
organic bodies, in which marine remains make a 
considerable part, and which are deposited in re- 
gulary determinate beds of stone or other matter « 

Obs. The process by which these remains were 
enveloped or surrounded by their present mineral 

t " Shell fish appear to be of all others the most ancient; per- 
hiaps the reason might be that they could live in water more turbid 
with heterogeneous ingredients, «nd more fouled with petrol, than 
other fish, or because the sea was originally more salt/' Kirw. G. 
Essays, p. 30. note. 

tt Some modem naturalists consider the envelopment of animals 
and vegetables in mineral strata to be still carried on at the bottom 
of the sea, under the present constitution of our planet — among 
these are BuflR)n and Dr. Hntton. The latter has assumed it as a 
leading principle m hb Theory of the Earth. 
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beds^ in moat ktstances;, appears to haye been that of 
flimple deposition; hut under Tarious modifications. 

Sea^shdU and other marine bodies^possessing but a 
smaU degree of locomotive power, evidently haye 
been genaratedj have livedo and died> m the same ac- 
cumulated heaps their remains now exhibit. These 
have^ apparently^ in some instances^ been graduaUif 
intomhfd, by matter^ precipitated from an immense 
body of water> slowly, without alteration, through 
an finknown length of time; and> hence^ forming 
strata of great thickness. These strata hold,through^ 
out their whole substance extensive beds of shells and 
other organic bodies^ the production of which must 
therefore have kq)t pace with the increase of matter 
deposited — an accumulation of mineral and organic 
materials thus> by degrees^ arising together. 

In other tracts^ marine bodies of the vermes class 
have been more quickly enveloped. The matter 
of the dq)oaitu>u having been rq)eatedly changed, 
forms^ in such cases, only thin> successive strata 
of various kinds of earths and stones^ alternating 
with each other. In these tracts^ the reliquia gene- 
rally ocQur between the strata, that is^ in the seams 
or inteiposed layers of clay, &c., (semi-strata) or 
tawards the surface of each bed, the middle part, or 
body of the constituent substance, being often void 
of organic remains. These appearances indicate the 
strata to have been formed at distant intervals of 
time; and^ that the deposition and consequent accu^ 
mulation of mineral materials^ in each stratum^ were 
too sudden to allow an equal . iacreaaa to the bodies 
enveloped. 
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H^h, or other marine cminuds, mdued with a 
^great degree of locomotive power, haye^ probably^ 
been arrested in their course^ and instantly killed^ 
by some sudden diffusion of raatler^ i&imical io ani* 
mal Kfe.f Hence^ piscine relics occur imbedded in 
shoals, as it were, in those strata which are pecu- 
liarly the rq>ositories of such remains. 

Where vegetable fossils, whose originals grew o» 
dry land, are found mixed with marine shells, $c./ 
in (kep and regularly disposed beds,ff it is obvious^ 



t It may be somewhat difficult to conceive, how a diffiisioii and* 
subsequent deposition of matter, fatal to fish and other swift* 
moving anhnals, coidd take place in those parts of the ooeaOr 
which were previously habifsihle for such animals, and, of course^ 
not greatly contaminated by mineral ingredients. That the cause 
of the event was sudden, and that the inclosureof the fish, &c., al« 
most instantly followed that loss of life, is pretty evident, finmi thd 
attendant phenomena. Mr. Raspe has considered all this, as havw 
ing been effected by sub-marine volcanic eruptions (v,Raspe.Ferbeii^s 
It. pre/, p. 28.) A similar idea is adopted, with much success, by 
Mr. Graydon, iahis excellent account of the Monte Bolca fish. 
These he supposes have been enveloped in a difiusion of Kme^ 
arising from iomienK masses of calcareous stone, ejected in a caK 
dned state, by sub-aqueous vdcanoes. (v. Irish Trans, vol. 5.p.310»> 

tf The phenomenon of vegetable remains being sometiniei 
fi^imd mbced with those of the sea, has. been brought fonyard as a 
proof of the agency of the deluge, in the interment of all organic 
lM>dies in mineral strata: but, in of^sition to the inference m 
cpttstion, it is very justly observed, that, where extensive beds of 
seshdiells &:c, occur, though mixed mith vegetable remains, in re- 
guiar stratM^ the appearances indicated are incompatible with the 
toiMcnee and diort duiatiQQ of the deluge; at least agreeable to 
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a transportation of y^etable bodies from the land to 



the Mosaic account of thai event. R^tdar stiatification can only 
have been the effect of regular and long continued depositions; 
and such could not have taken place during a ten*nionth's flood, 
even admitting it to have been universal. It has been assumed, 
however, to obviate the force of the objection, that, on the gene- 
ral subsidence of the deluge, a portion of its waters would remain 
in various excavated parts of the continents, and there form exten* 
aive lakes or inland-seas : and tiiat, in these lakes have been gra-- 
dually deposited^ not only the strata now under consideration 
(viz. those in which a mixture of sea-shells and vegetable remains 
occur) but also many of those productive of coal, in which no ad- 
jnixture of marine exuviae are found. The hypothesis is ingenious, 
and undoubtedly not inconsistent with the structure and general 
appearances attendant on coal-strata, which frequently indicate 
their fonnation to have been carried on, in the depressions or hollow 
parts of more ancient strata. We cannot, however, acceed to the 
conclusion, that the water, once filling such depr^ons, must have 
•riginated from the general deluge. According to sacred histoiy, 
the AiU development of the animal kingdom, 4is well as of the ve- 
getable, had taken place long before the period, in which they were . 
equally involved in one general inundation. And hence, in strata 
supposed to have been formed by depositions from water left by 
the deluge, not only, might we reasonably expect to find vegetable 
and' marine rdics, but also, the remains of land-animals, of quad- 
mpeds for instance, and even of man himself, — For, however 
fldiall a proportion the destroyed land-animals bore, among the ge- 
aeial multitude of organic bodies overwhelmed by this catastrophe, 
— as they did exist,, and as the bones of quadrupeds are certainly 
as liable to subsidence in water, as drifted timber, or other vegeta- 
ble matter, they, no doubt, would occasionally be met with, in the 
strata in question, if such strata had really originated from the cause 
assigned in the hypotiiesis. But, on the contrary, it is an indubi-. 
table &€t, that neitiier the remains of man* nor of quadruped, have 
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the sea f must have taken place. In such instan** 
ces/it appears probable^ that plants and wood^ spe* 
cifically lighter than water, would remain floating 
for a certain length of time, before their deposition 



ever yet been found in stones or earths constituting strata praiduft>. 
tive of genuine, mineral coal; nor, indeed, as inte rant parts of imy 
strata, excepting those which are decidedly of much later formation, 
than such as we are now treating of. To a for remoter period, 
therefore, than tliat of the jQood, must we recur, in any endeavour 
tq explain or illustrate the agency of nature, in collecting and de- 
positing the materials of regular disposed strata^ holding vege- 
table remains alone, or mixed with relics from the ocean; and 
immediaieli/ jQllowed priman/ rocks, or such secondary , as con^ 
tain only the vestiges of shells and zoophytes, 

t By the means of floods, rivers, and various otlier causes — The 
reader will observe, we are here referring only to'such strata as con^ 
Hst of extensive and, af^)arently, undisturbed beds of sea-sheUs &e., 
mixed with vl few vegetable remains.— •Where the testaceous re» 
mains and those of the vegetable kingdom are more equal, and 
promiscuously mingled together, (But have strata holding organic 
remains in tliis state ever yet been foi^id?) or, where they separately 
occur, in alternating strata, as they most certainly do in some rare 
instances, a fransposition of materisds from the sea to the land 
may be supposed to have taken place, rather than from the 
land, to the sea. This may have been effected in different- ivays. 
The subsidence, occasioned by earthquakes or other causes, iii 
strata formed, or forming, by depositions from fresh-water, may 
have subjected such strata for a time to the sudden inroads of the 
sea, and a mixture of marine apd vegetable relics would of course 
be the consequence,— -Where the remains of plants and sea^ 
shells, &c., are alternately exhibited in distinct beds, both a regular, 
periodical influx of the sea, and, in the intervals, a fomiation of 
6tratsi from inland causes, seem to be pointed out. 
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at the bottom' of the sea, could be accomplisbed : 
and that this, at last^ must have been effected by a 
gradual attachment of mineral particles (such as 
the ocean then abounded with ) to the surface of 
these floating leaves, stems, &c. — ^Thus inducing in 
each individual, that degree of specific gravity ne- 
cessary for its subsidenc eand final deposition, in the 
depths of the ocean. 

b. 14. Ancient lakes and inland-^seas. To the 
agency of these, during the second period, are per- 
haps to be referred all depositions of vegetable bo- 
dies and fluviatile shells, embodied in deep and re- 
gidar strata, and not mixed with marine remains, 
— alsp^ in some instances, those deposits of plants, 
&c., in which marine bodies very sparingly occur. 

To these agents also, but during the latter part of 
the second period, are to be ascribed many of those 
deposits of vegetable matters, which occur in less 
deep or regular strata, and which occasionally ex- 
hibit the remains of mammalia, without any mixture 
of sea-shells or other marine exuviie. 

Obs. On the retiring of the ocean firom our con- 
tinoits, no doubt, extensive lakes and hodand-seas 
were left in the hollows and depressions of the ort-^ 
ginal strata. The waters of these lakes, &c., 
would for a time retain the nature of the sea, of 
which they once formed a part; and hence, the 
mixture of marine remains in their primary depoH> 
sits. In iH*ocess of time, firom the dtpwiHoa of 
the matter first held in solution, and from the coi»- 
tinned influx of fresh water, the nature of thes^ 
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inland-seais would be changed; and their deposits^, 
of coiirse^ contain only^ the remains of animals ca« 
pable of existing in such waters ( fluviatile shell-* 
fish^ &c. ) and the vegetable and mineral materials 
poured into them by rivers and torrents.. 

The deposition of vegetable matter, &c., in in- 
land-seas, would be carried on, for a certain length 
of time, under the same processes as those supposed 
to have taken place iii the ocean. 

The accumulation of materials, however, arising 
from the daily disintegration of the surrounding 
mountain rocks, and the consequent debasement of 
these barriers, must at length have reduced the 
lakes and seas to the state of extensive tracts of 
low, flat lands, scarcely covered, by water. Over 
these tract?, laid dry, perhaps, at particular seasons, 
vegetation peculiar to swampy grounds would 
doubtless soon commence; and, when the flat or 
concave basis was again covered with water (the 
consequence of periodical rains, &c.j ) would afibrd 
a supply of submersed, organic materials, ready for 
incorporating with the next deposit of mineral mat- 
ter, brought in by streams and torrents from the 
circumjacent hills. This process being repeated, a 
succession of strata would be formed, abounding 
in plants peculiair to low and moist situations.f 



. t Sucb aie found, generally, in the upper beds of clay, iron* 
stones, &€., acooaipanying coal tracts; and, from the dUferent 
qpecies occuring m separate accumulations (at least in most in* 

F 
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in still more recent strata^ forined in this mannCr> 
the bones of such land-animaU would also be de-^ 
posited^ as the earthy in this period of its existencei 
tiras fitted for supporting.f f . 

c. 15* Rivers y currents and modern lakes. The 
influence of these^ in the immediate deposition of 
organic remains among mineral matter^ is only to 
be traced in those accumulations of sand> gravely 
clay, &c. which are eyidently the production of 
the third pmod.ftf • 

The organic remains found in such situations arCi 



stances) appear to have' grown on the veiy spot in whkh their xt* 
mains are now intombed. 

W These animals, as already remarked, must have been at this 
period but sparingly distributed over the earth, since their remains 
occur so rarely and only in the most receut of the strata, of the 
formation we are now considcring-^liad they been long created, 
or had they, at this epoch of time, existed in considerable nmn« 
bers, their relics would now, doubtless, be as common in such 
strata, as they are in the more irregular and superficial alluvial 
beds of the succeeding (3d.) period. 

+ff It is not, that we suppose rivers not to have existed during 
the second period, that we have confined their operations to the 
third: on the contrary it is highly probable that they began to 
flow Imig before the sea gained its present limits; and, perhaps, it 
would not be going too hr, to assert with Dr. Hutton, that '< on 
our continent there is not a spot on which a river may not formeriy 
have run/' (Theory of the Earth, vol. 2, p. 2d4)--But the loose 
and irregular depositions, from streams and currents of these early 
ages^ must long since have been obliterated by that waste and de- 
gradation, to which even the most solid strata (the produetious 
of deep and still waters) have been subject. 
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Irt'incipally^ woodf and the bones of mammalia. 
Plants^ as moss^ &c., and land and fresh-water 
shells occur also in th^ bankjs of such rivers 83 
Ikfford'a stalactitic tufa. 

d. 16, Local inu7idation$. To thiese agepts^ since 
the commencement of the third period, are perhaps 
to be referre(l most mperJUnai 4<;cumulations of 
organic fossils^ not deposited in regular strata^ and 
which are not immediatdy connected with the prcf* 
sent or foriper f^oursef f of still existing fivers. 

Partial inundations oi fresh waters, in many in- 
^riiances^ appeo^r to haye.occa^ionpd the deposits of 
animal bones, so frequent in the loose earth or soil 
of those alluvial tracts, which hsive pot^ seemingly, 
originated from the deeper, but more contracted 
influence of rivers and currents. To sudden inun* 
4ationSj also^ are perhaps to 1)^ ^i|crilie4 the destruc- 



f Often fimniog delttis at ib^ mo9)th$ of Is^igfi rivers. 

4t Extensive dqpositioQs of i^and, mudi gmvel» &c^ cen* 
Heoted wkh a river, but considerably higber^ as well as lower fhaxk 
its profl^t lev^, may be siipposed to have arisen fcm^ successive 
ipuiidations of sii^h fivers; bi|t, in general, will be found to have 
Iftiigkiated fr^oa deep and wide spread lakes^ united jby a constant 
jtrfBam or quient; the beds of which lakes have gradually as* 
swiied the fixm of alluiial land, and theif contracted ivateis that 
0f ^ mex;, now taking its course thrpi^gh the materials deposited 
jn its former state. (For some excellent observations on the format 
tbo of aUfLvial land by niodeni rivers and lakes^ vide Play&ir's 
(Uustnitioiis, p^ 3^0.) 
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tioju at least, of those animahy whose bones are 
found in clefts and chasms of anciept strata.f 

The e:pctaisive beds of vegetable matter^ consist- 
ing for the most part of trees, which have evidently, 
grown and fallen op the spot^ where their remains 
now lie d^posited^ and which are common on low, 
flat coastSjf t are doubtless the vestiges of in^ 
fy)ads and local inundations of the, sea, Swh, also, 
appear to have been the cause of thoqe superficial 
accumulations of marine remains, in an unmineral- 
ized state^ which are frequaitly discovered, on low 
tracts of l^Ajd^f f t at considerable distances from 
sea* 



t The accamulations of bones which have been discovered hi 
^ame caves, are, ^perhaps, the gradual production of successive 
ages, rather than the effect of any single inundation or otller 
catastrophe. 

tf- Vide Dr. Carrea De Servers survey of a submarine forest 
on the east coast of England. Philos. Trans. 179% part 1^ p. 
145. Similar accmhulations of vegetable matter have also been 
observed on the western coast of this kingdom. 

ttt it perhaps may be doubted; if any deposition of organie 
bodies has ev^r yet occurred, unequivocally demonstratire of a 
general flood.'--The dbdls ^feund in Peru on a tnountam con^ 
dderably higher than any affording simikt remains in Europe (vide 
ftist. Acad, des Sciences, 1770. Phys. G4n. n. 70 appear tokav« 
been .perfect petri&dions, included in the substance of the stone 
df which the mountam consists ; of course, they prove the subnai* 
tine formation of the rock in question; but not that its contents 
bave been elevated to their present situation by die dehigis^ 
as some geologists har^ supposed. Even lcX)6e or uiiocnisolidated 
deposits of marine remains^ sometimes founds acoofdiag to FaUas^ 
in the more external fissures and veins of k)fty primaiy rocks, in 
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c. 17. The general deluge-^wii only he referred 
to as the agent of superficial depositions of marine 
and other remains^ mixed i^'omiscwmsly with each 



which extraneous fossils do not occur as integrant parts, are no 
certain proof of this event.— It is highly probable, i^dX secondary 
«f raf have originaUy covered max^ elevated tracts, whcare there 
is, at present, no appearance cf siich fonnation; and hence, the 
depdsits in question are, perhaps, merely the dehris of such strata^ 
long since decomposed.-r-That the disintegration of stratified ix)cks 
may have produced materials, with which, in some instances, tjie 
cavities, and even veins, in pr4maiy mountains have been fiilod up» 
IS a supposition by no means inconsistent with the general pheno- 
mena of those tracts; aiKJ, that extraneous fossib formedy im* 
bedded in secondary strata, will remam in a very complete state 
of preservation, long after their original matrix has been destroyed^; 
is, indeed,, a fact sufhciendy illustrated by tlie loose rdiquiup 
80 abundant in the common soil of some countries, and which have^ 
been liberated, undoubtedly, by the waste and decay of their 
native rock. When, however, the remains of marine, and of 
land-anhnals, eccur together in superficial accumulatians, tiicy 
certainly exhibit a less ambiguous evidence of the deluge, than/ 
such as we have just been recounting: yet not altogether a de-. 
ei^ve one, except both kinds of reliquia are found in a similar 
state of preservation. — If, on the contrary, the shells, &c., arc 
petrified and the bones in nearly a recent or unmineralized con* 
dition, it is obvious they were not originally introduced into the 
toBsH kingdom at the same period, whatever, common cause may. 
have brought them together at the present tim^ ; and, hepce* the 
suj^port, which the presence of marine objects gives to the conclu-, 
sion, that such deposits are. truly diluvian, is done away with.— « 
Were the marine r^natns, it has been justly ctoerved, in thesaiqe 
state as the bones — '' then the conclusion that both had been im« 
ported by the sea woidd have great probability ; but without that. 
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other, and loged in cavities, ^c, at heights ta 
which no partial inundation of the $ta could reich. 
Such depositions belong also to the third^period.if 



tkeir present union must be held as casual and can give no insiglit 
into the origin of either/' — Play&ir's lilustiatioiu, p. 475. — ^It most 
not be inferred, however, fit>m the foregoing ofa^timis, that we 
vnsk to estaUish a disbelief of the general deluge.— ^The existence 
of that event is confinned by au^ority far above the evidence of 
geoJogical facts — But, in the present study, it is particulaiy neces-; 
saiy to guard against the too conunon error, of ascribing effects to 
causes, inadequate to their production. 

tt^ No attempt has been made above to point out separately the^ 
periods, in which extraneous fossils have occasionally been intro* 
duced into veins; but it may be here generally observed«*l. That 
all geologists admit the formation of veins to be subsequent to the 
consolidation of the rocks they traverse — 2. that difierent dates of 
formation belong even to those found in the same tract or range of 
stiata— and, 3. that Werner supposes a vein, consisting of vario^ 
substances, to have been formed at various times, by successive 
dqiositions or crystallizations. — Consequently the introduction of 
extraneous fossils into veins has always been at a less remote epoch^ 
than tiiat of the depositions of such bodies in the rock through 
which the veins run — ^and, agreeable to the Wemeria|i theory, even 
plants and animab belonging to very distant ages» may be eii« 
veloped in the materials of the same vein. The agency, which 
nature has employed m ffling veins, is undoubtedly tliat, by which 
the foiination of the strata themselves has been effected; and we 
may conclude, that extraneous bodies have, in general, been car<s 
ried into veins while the rocks, in which they exist, were still under 
tVater. — In some instances, however, it would appear, that ver 
getable and animal remains have been deposited, by floods and 
various other accklental caases, in veins whtdi ban been fenaed 
since the emersion of the strata from the ocean, / 
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§. III. 

DISTINCTIVE CHARACTERS OF THE 

RELIQUIA. 

Are the characters used in describing and distin* 
guishing these bodies ; arid depend on their modey 
FORM ( essential and accidental^) prototype^ sub-- 
stance, and soil. 

Obs, The essential form distinguishes reliquia 
from other fossils. 

The essential fo'rm> prototype^ and soil^ cha- 
racterize the orders (v. Syst.) 

The essential form and prototype, the genera^ 
species, and varieties. 

The SUBSTANCE, accidental form^ and soit, the 
specimens. 



Mode. (Modus.) 

The mode of extraneous fossils respects the state 
or degree of mineral change, under which the form 
of the original has been preaerved. 

Reliquia retain the form of their prototype under 
the more or less perfect conservation of the original 
body, or under a general substitution of mineral 
for organic matter. 

. 1. CONSERVATION (conservatioj. In this 
process the substance of the origiTidl is preserved 
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with its internal texture, or that peculiar disposi- 
tion of the constituent particles^ which distinguishes 
organic from inorganic matter. 

Conservation is effected under, 1. ^ privation, or 
loss of some of the parts or constituent principles 
of the original matter^ 2. a conversion, or chemical 
change in the comhination of the remaining prin- 
ciples, or, 3. a mechanical impregnation with 
mineral particles, f 

2. Privation (orbatio.) Conservata, in most 
instances, ar^ found wanting in the oily and volatile 
principles, which were present in the recent body ; 
the more fixed and earthy alone remaining under 
the organic form and texture. 

Obs. In this state the fossil tones of land- 
animals frequently occur; ft i^t^^cts preserved in 



t The different modes, m which the canservata occur, are here 
considered as distinct; hut it will be obvious, that they are rarely 
if ever so in nature. — ^They all, indeed, frequently take place in 
the same individual; and the first, namely privation, is common 
to all extraneous fossils. 

tt Recent bones consist, principally, of phosphnte of lime and 
gelatin, mixed with a small proportion of the carbonate of lime.-^ 
The fossil subjects often retain a portion both of the gelatin and 
phosphoric acid in their composition, particularly in their interior 
parts; the sur&ce only having undergone a privation or loss of 
these principles. In other instances, however^ the gelatin and 
phosphoric add are wholly displaced; while a greater proportion 
of the carbonic acid, than that which existed in the original states 
ii found to be united with the calcareous matter* 
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vnber; — also thdU, corals^ and other marind 

' ' " ' ' I I I - i-ii ■ ■ II . 1. . I ■■ . , 1 , 11. 

In Professor Pkyfiur s " Ittusiration^ are many excellent tjb- 
marks on the different states, in which fossil bones are found. — Some 
of these which are applicable to our present subject, we shall take 
the liberty to transcribe. After clearly and properly distinguish* 
ing between those extraneous fossils which originate from oi^ganic 
bodies, that existed before the formation of the present land, and 
those which are the parts of animals, &c., that have lived on the 
ftery same continents onjvhich we now dwell, our author proceeds 
to consider the latter under two classes — viz., those which are 
feund in defts and chasms, and which by the help of stalactiticai 
ccHicretions are often converted into stoner— and those which occur 
in loose earth or soil, and which have not acquired a stony charac- 
ter. No decided line« it is observed, can be drawn between these 
classes with respect tp their antiquity, as in many instances the ob* 
jects of both appear to be coeval; but, in general, the remains 
fi)V|nd in loose e^rth &c., are to be accounted of later origin, than 
those inclosed in caves and chasms, as they are rarely preserved in 
a manner so well fitted for lopg continuance. 

The fessil bones which belong to the first of these classes, <' are 
generally found in the neighbourhood of limestone strata, and are 
either enveloped or penetrated by calcareous, or sometimes ferru- 
gipoQS matter/' (v. Impregnation 4.) " Of this sort are the bones 
Ibiind in the lock of Gibraltar'' (these retain the phosphoric acid, 
liistiBguishipg the substance of the bones from tlie mineral matter, 
a carbonate of lime, with which they are impregnated) " and on the 
coast of Daimatia. The latter are peculiarly marked for their 
Oamber and the extetnt of the country over which they are scatter- 
fd, leaving it doubtful whether they are the work of successive ages 
w of some sudden catastrophe that has assembled in one place, and 
overwhelmed with immediate destruction, a vast Multitude of the 
inhabitants of tiie g)obe. These remains are found in the greatest 
abundwce in tbi^ islands of Cherso and Osero; and always in what 
^ Abb^ Fortis icaUs an ocrep-stalactitic earth* The bones are 
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remains. All these are found Scarcely altered frontf 

of various animals, concreted with fragments of marble and lime 
often in the stale of mere splinters, the broken and confiued relict 
in clefts and cHasms of the strata. Soroetimesfauman bones are said 
to be found' in these confused masses.'' 

. ** A very remarkable collection of bones in this state is found in 
the caves of Bayreuth in Franconia."^ — Some of tliese, however, it 
is properly remarked, occur without any stalactitical' concretion, so 
that they belong strictly to the class of fossil bones that Have not 
acquired a stony character. — We may add, that many, which are 
even invested with stony matter, exhibit no sign of mineral impreg- 
nation or changeydoid of course are merely in the sttite, to whicli 
the present note refers {Privation). 

The fossil bones which belong to tlie other class, or those which 
are not imbedded in stony concretions^ have been ** found in 
all countries whatsoever, but always in the loose or travelled earth, 
and never in the genuine strata. Since the year 1696, when tiie 
attention of the curious was called to this subject, by the skeleton of 
an elephant dug up in Thuringia, and described by Tentzelius; 
there is ha):dly a country in Europe which has not aflbrded instan- 
ces of the same kind. Fossil bones, particularly ttisks and grinders 
of elephants, have been found in other places in Germany, m Po- 
land, France, Italy, Britain, Ireland, and even Iceland. Two 
countries, however, afford them in greater abundance by %t than 
any other part of the known world; namely, the plains of Siberia 
in the old continent, and the flat grounds on the banks of the Ohio 

in the new'*-^-^ ** The fossil bones foUnd on the banks of tlie 

Ohio«. resemble in many things those of Siberia; like them they 
are contained in the soil or alluvial earth, and never in tiie solid 
strata; like them too they are no otherwise changed from their na<t 
tural state,, than by being sometimes slightly calcined at the stii*« 
face; they ace also of great size, and in great numbers, being pro« 
bably the remains, of several different species."- «* The ex- 
tent of the tracts through which the Siberian fossil bones ai« scati' 
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tbeflmi^g bodie8r>4' except in theJogs orpmation of 

tered, is a circumstance truly wonderful. Pallas assures m, that 
there is not a river of considerable size in .all the north of Asia^ 
from the Tanais, which nms into the Blac^ Sea, to the Anadyr, 
which falls into the gulf of Kamtdiatka/in the ^ides and bottoms 
6f which bones of elephants and other large animals have not been 
found. This is especially the case where the rivers run in plains 
through gravel, sand, day, &c.; among the monutdins, 'the bones 
Tare rarely discovered/' Playf. p. 458. 

The most Wmarkable conservatum, however, that Siberia has 
yet produced, is that of the carcase of a rhinoceros, dug from the 
baaks of the river Wilui. — The skeleton when found was covered 
with the hide ; pnd in some parts considerable portions of the mus- 
cles and tendons still' remained attached to tlie bones! This, un* 
doubtedly, isitobe considered as an example oioonservatien under 
aimple privation { § IFI. 1. 2.) effected by mere indusion in mineral 
matter; for it appears, that neither an absolute chemical change, 
nor a penetration of mineral particles had taken place to prevent 
the decay of the fleshy parts, the application of heat being 
found necessary for that purpose, after the body had been exposed 
fometime to the action of the opep air (v. Pallas Nov. Comment. 
Petrqp. T. Xl^II. p. 386). 

ff- The extraneous bodies indosed in amber generally -eTdiibit 
«very appearance of recent subjects.— They are mostly insects of 
the smaller kinds, as ants, two-winged flies {diptera) small moths, 
&c. It has been remarked, that these are seldom -specifically the 
same^ as the insects of the country, in which the amber is disco- 
vered — small vegetable -bodies are also found in this substance; 
but more rardy than those just mentioned. 

Amber has been "found in almost evei^ country in Europe; but 
is most conunon in Prussia, where it occursin loose detached mas- 
ses, on the shores of the Baltics-It is sometimes found imbedded 
also; generally at small depths, in alluvial tracts of sand, gravel, 
clay, &C. and is frequently accompanied by fossil wood. 



• h 
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iheir animal juices. Vegetable remaiosf f are alM 

Amber is undoubtedly of vegetable origiii, and hence has been 
considered, by some authors, as an extraneous fossil kself.'t-But, 
t>y parity of reasoning, most bituminous and carbonaceous sub* 
stances, and perhaps some earths, ought to be so classed, as in many 
instances, they equally appear to be the result of principles, thait once 
existed in oiganized matter. It should be reiaembered, however, 
tliatt it is not the Mubatance^ but the wrgamcform or Umeture^ 
M^hich properly constitutes the essratial character of an .extraneous 
fossil: and when this form has beeu lost in the nuneral kingdom, 
we conceive the matter once possessing it, as strictly to belong to 
the class of fossils usually styled tuttivfi, as that, of which the 
origin cannot so well be traced. 

SbeHs and other rdics of the sea, difei^ from the reqinttiilh 
jects only in the want (^the oonneetiiig aofanal gh^en, are comlnoli 
in the less ancient and modern strata of marl, clay, cfaidk, saad^ 
Sic, inmost parts of Ifae known world; but are no where perfaap^i 
more frequent than in this coui^y. Tho^e iDf Hanqishke hav^ 
been particularly ootked, for the perfect state o( presni^alba itt 
which they occur, ai well aa for ti^ great number of dbtmct 8pteies» 
collected together in the same tract Both Woodward and Btm^ 
der observe (v. Cat. Pass. T. I. part II. p. 93. et Hant Fete, ptpfi 
tiiat the fossil sheUs, 6ce^ of thi^ coimty are found in the greatest 
abundance, and almost m their native states the hss of fsobur ex^ 
ciepted. — They appear to be most common in HordweUei^: \m$ 
the stratum, in which they are knbedded, a bluish chy Or mail 
^yeied by gravel and sand, extends quite aeross the New Fcresti 
and wherever dug into, has been observed to contain the spmi^ 
sort of remains. 

ft Trees and other vegetable bodies are frequently found bu- 
ried in recent and modern trttcts, wiihcmt havkig undergone an^ 
actual chfsmkal change m the composition of their substaiioe. We 
^ave met with such in peat; particukuiy with the remains of oak, 
fir, and birch, whi^ scarcely, in any visible qualify, differed froin 
the recent Woods— no trace of bituminization or other change be- 
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fbutidj differing from the recent subjects only in the^ 
diange induced bjr a partial decomposition or decay. 



log «(iparent in them. These must be distinguished from similar 
bodies, in ivhieh the bituminous fermentation has commenced, as 
is the tB0t in most of th« r^etabie remains in peat, &c.,-»aQd 
fioin thos^ in which that process is in t more advanced state, and 
cotmected with carbonization, as ia Bcyvty-coai and Suturbrand 6^ 
instance. 

EKtensive, continued beds of unchanged vegetable matter, 
as well as detached trees, are also common. Those on the 
Ltneohuhire coast, already noticed (note ff. p. 36.), consist of 
loots, stems, and leaves of trees and shrubs, intermixed with the 
lemsnos of aquatic plants, &c. lir, Carrea At Serra, who has so 
accurately described the appearances of these fossil vegetables, 
observes, that the bark of the trees is gene^y as fresh as when 
growing: and that their trunks, though mostly in a decomposed or 
f oft state, sometimes afford very sound pieces of timber^ which 
the people of the country, use for oecouomical purposes. Hie. 
Doctor himself separated from this mass of vegetable matter per-^ 
foot leanest which he ascertained to be those of the tlex Aquifolium, 
and others, which he supposed to belong to some species of willow, 
(Phil. Trans. 1799\ The perfect preservation of such bodies 
j^eems to indicate, that no chemical combination, distinct from 
that existing in the recent leaves, had taken place, at least in the 
jjpidividuals thus ascertained. Wood, we know, under a certain 
degree of bituminizi^ioii, or when carbonized, will retain the ar- 
rangement oi its fibres in almost any situation; but leaves and 
other tender or succulent bodies generally lose their organic con- 
formation, with the commencement of those processes; especially 
when the surrounding matter is of the same nature, and undergoing 
a similar change* This is evident in the formation of peat and 
Bovey-coal, which seldom exhibit the foliage of the plants or trees, 
from which they originate. 
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In most of these instances^ the further decay of the 
reliquium and the consequent lo^s of iiuform^ ap^ 
pear to be prevented merely by seclusion from the 
Mmospheric air.f . . - . 

3. CoNVEBsioN (Conversio). The separation 
and loss of the more volatile principles of the origi- 
nal body are frequently foUovired by a total change, 
arising from a new combination^ff in those which 
remain^ the substance thus produced being chemi* 
cally distinct from, yet still retaining the structure 
of the recent subject. 

Obs. The bodies most liable to th>s phange are 



^ The peculiar nature and state of the inclosing substance wiU 
^ubtless sometimes conduce to the more effectual conservation of 
stich bodies, even vtrhen no actual impregnation of ijiiner^l particles 
^ lias taken place. Thus, the saline quality of the earth, in which 
Ihe bones so frequent in America are mostly found, 19 supposed to 
have contributed to their preservation; and it is (4)vious, that the 
j)utrefaction of the flesh of the Rhinoceros above mendoned, could 
6n1y have been prevented by the congelation of the soil, in which 
it was buried* 

f f This must possess the ilructure of the original; otherwise 
not to be considered as an extraneous fossil, (v. Note f . p. 43.) 

A conversion or chemical change, in the principles of organic 
matter, when U has become a subject of the fossil kingdom, nifist 
take place in process of time, in every instance ; but. the term here, 
is only applied to those bodies capable of presen^ng their internal 
fabric, under such spontaneous alteration. 

Conservata that have undergone the process of conversion, occur 
in the same hind of soils, as those that have not suffered a chemical 
change (§ III. 2.). 



\ 
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the bones of Tarions mimalg ; sheUsy cvrals,8gc., und 
the ligneouLS parts of plants and trees. 

The substances produced^ by the eowversitm of or- 
ganic matter are chiefly three — ^namely, carbonate 
of lime J charcoal ox oxide of carboti^ and bitumi'- 
noted substances* 

The first, carbonate of time, ev lime combined 
with carbonic acid^ is found in most eonservata, in 
which calcareous earth forms the basis or harden- 
ing principle — as in bones, shells, corals, &c. — The 
other principles, with which the calcareous earth 
was united in the recent state^^ having disappeared, 
and given place to the acid in question.^ 



^ The composrtioii of recent bones has l^en already noticed ; 
that of shells, corals, the oovi^riDg^ of echini, and other iharinB cal- 
careous bodies, differs not only in the nature of the hardening prin- 
ciple, (which in some is the same as in bone« phosphate of lime, in 
others, carbonate of lime, and, in many, a mixture ' of both, vide 
Hatchett. Phil. Trans. 1799* 1800.), but also iii the stale of the 
connecting ^/iff ^9 as it presents itself in the form of a cartilaginous, 
homy, or membranaceous matter, variously combined witli the 
calcareous particles. It will be ofieu doubtful, therefore, except 
when the composition of the recent subject has been previously as- 
certained, whetlier the calcareous earth, constituting a consen^a- 
. turn of one of these bodies, exist in the same state as in the origi- 
nal,, or under a different modification ; and especially ifacarbonatt, 
whether the carbonic acid have or have not been derived from 
the surrounding' mmerals. To those who may deem the subject 
jiirorthy of iavestigation. the following general statement, extracted 
from Mr. Hatchetfs observations on testaceous substances, ^e^ 
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Oxide of carbon is common in vegetable conter- 
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will be acceptable. Acooidngtotheexperiineiitsoftfaisgeiitlemaii* 
Shells^ in sub^tanfce, are either parcellaneom or of nacre (mother 
of pearl). The porcellaneaua have an enamelled surface; and 
their texture is generally fibrous. They consist of carbonate of 
lime and a small proportion of gluten. Those of nacre have^ 
generally, a rough exterior surface, and a stratified struchue. 
They consist of a memhrenoieeue nibslBDoe baideoed and b^ 
termixed (stratum iuper etraium) with a small portion of car^ 
honate of lime. 
Madrepores and millepores consist, also, of carbonate of lime ce- 
mented by gluten, or connected, in various ways, with a mem- 
branaceous substance, which appears to be iberdy a modifi- 
cation of gluten. 
Tubipores are composed of carbonate of lime and a meaUnrana* 

eeous mhs^uace, 

CoralltMB and Flustra hold, m some Distances at least, phos^ 

phate of lime, in their composition, as well as the carbonate — 

the membranaceous part is in the same state, as that in th9 

madrqpores, &c. 

Isides consist of a cartilaginous and horni^ substance regularly 

organized — ^The calcareous matter, princq)ally carbonate of lime, 

sometimes mixed with the phosphate, 

Gorgonim vary considerably in their composition. In general 

they consist of two parts; a homy substance, which forms the 

principle and interior portion of their stems, and a mote friable 

or cretaceous matter, with which the foregoing is invested. The 

homy part contains phosphate of ItmCf but scarcely any carbo^ 

note, — The outer part, carbonate, witii scarcdy any trace of the 

phosphate: and is united with a soft, membranaceous substance. 

£chini (thdr sheUs or crustsr) are carbonate of lime, with a small 

mixture of the phosphate, cemented by gluten. 
The crusiaceous covering of marine insects, (crabs, lobsters, Sfc) 
contain both carbonate and phosphate of time, but the first iB 
the greatest proportion. 
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vata. Carbon, as a fixed principle^ exists ill recent 
▼q^tables; and fonns the chief part of their ligneous 
substance. When buried in mineral matter^ the 
dissipation of the principles^ with which it was com- 
bined in the living plants is followed by oxidationy 
and an oxide of. carbon, f still retaining the ar- 
rangement of the. original substance^ is the result. 
• Bituminated vegetable substances^ or vegetable 
matter under a certain degree of bituininization^f f 
are also conunon as conservata. 



f Vegetable matter, qi a ^te similar to that of charcoal or 
kumt ufood, is frequent in the mineral kingdom.-^It not only oc- 
curs in recetU strata, but also in the modem and less ancient, 
when .productive of coal. Some species of coal, indeed, appear 
to consist ahnost entirely of this substance. It is only, however, 
when it retains its vegetable texture or form, that it is to be rank- 
ed as an extraneous fossfl. 

ff We do not conceive it possible, that in perfect bitumens, 
the product of this process when complete, the texture of the ori- 
ginal can be preserved, though the form sometimes may. (v. Bitu- 
minous Petrifoctions.) 

Vegetable matter, m the progress of a mineral change, is first 
deprived of its mucilage^ tannin, and other principles soluble in 
water, extract excepted. In this state, the fossil is to be referred, 
to those which have undergone a partial decomposition and loss 
(III. 2. privation), but not an absolute conversion (111.3.) or chemi- 
eat change, of principles m the remaining matter. The vegetable, 
however, may now be distinguished from that, which has been sub* 
jected to a still less degree of change, by itsashes ^ffordhkgno potash 
after combustion. The next stage of the process appears to be 
the loss of the extractive principle ; to which succeed the pro- 
duction of the less indurated bitumens, from the resinous part of 

H 
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ititwoixdz^ition, or the ^rootos by which v^ete* 
ble matter ii comTertei i»to httetaen^ sfNtattnefr 
tdkes place udder circumitMcei^ which atjppeair to 
preTcnt its eotopletmi.-^Thestnieture of the origin 
nal is then preserved ;-*-a« in wood and other vege« 
table bodies feund in jieof^ B&veff^Q^aly Ac. 

c. 4. Impregnation (^/mftftf 10 j. Under tiiiipto*' 
cess the con8$rvatum is paocbrated wiili mineral par- 
ticles^ which are trtMhameaUff imited with those 
of the organic body^ that still retaitt their ogrigimi 
structure. 

Obs. Impregnation may take place in all organic 
matter pervious to water, the vuidOttbtoA agent by 



the matter, and that of the oxide of earbon* from the lignamsm 
After this, either the separation of the bituounous matter from the 
carbonic takes place {wholly or in part) leaving the latter in the 
state we find it in Boney coal, and other varieties of bitmniDaled 
and carbonized fossil wood; or a new combination b effected be* 
tween the carbonic matter and the bitumen thus formed : bj 
which means, the texture of the original body is completely de« 
stroyed, and every vestige of oiganizatioo, for the most part, lost 
in the production of the more solid and compact bitumens, as 
Asphaltum, Jet, &c. — and the numerous varieties of pit-coal, into 
which the pure or simple bitumens naturally gmduate. (For a 
number of most excellent observations on the formation of bitxH 
minous substances, the reader is referred to Mr. Hatchett's well 
known papers m the Philos. Trans. 1804, and the Unman, v«IV.) . 
\ Not chemically — in which impregnated conaervata differ 
from such of the converted, as have had their change brou^t 
about by a chemical union, between the organized particles and 
principles derived from the surrounding miuerab* 
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which the iotrodqction of thQ iilMieff^) particles 13 
effectad.f The bodies imprf^ii^t¥^ »re eitber 
such as^ at the c^^mmenceoiei}^ of the prO,cet(s^ wer^s 
in their original state^ or such as ha4 previously 
baen subjected tQ privation (III, ^. ) or converaiou 
(in. 3.) — Thus bones with and without the pho^ 
phoric adrf^ are found replete witti mineral mutter— 
«lao shells^ corals, and other itiarine productions of 
the same class^ more or less altere(l fr<^m their origi- 
nal nature. — Wood and other vegetable substances^ 
either carbonized^ or only slightly changed from their 
recent i9tate^ also occur penetrated in a similar manr 

ner, 

Impregnated ponservata are either valine, metal^ 
ifcAi earthy, or inflammable. 

B. 5. SUBSTITUTION (Substitutio). In this 
process o^ly the form of the original is preserved ; 
mineral or inorganic matter having taken place 
of ^at which was organic. 

Mineralmsy be substUutedin the place of organic 
matter^, under^ 1. Redintegration, ov a renewal of 



t htpttgfuition k Ae first stage of the {process cfintnmtsstoiip 
' wiiidi tke fenastioB of intrinsic petrifactions is efiecte<). 
Aoo^fdiBig to %Kt mmt vievr of tile siifojeet, amversion is the comr 
l^trMntm^tUaiimi imdy we nay add, that as in all m- 
,tii< tjdtri decay and reniovfil of ^organic body most pre- 
cede rtdJMegr&ti^niprivittion seems more paiticolady connected 
*wfth tfa» last meadoned Babde of petrifiiction than with either of 
tfie fimegoiBg. 

it The metallic are most cCKBunon m teias. - ' * 
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external form of the original^ 2. Intromission, or 
the introduction of mineral particles into the or- 
ganic body, so as to assume its internal structure. 
3. Transmutaiiony or a total, chemical change in the 
original matter and its texture, the external form 
only remaining.^ 

a. 6. Redintegration (^jRerfmfegra^io^. !nthi$ 
m(^ substitution does not take palace/ until the 
wholCj or some principle part, of the original is re- ^ 
moved by putrefaction, &c. and an empty cavity left 
an the surrounding matrix, of the size and figure of 
ilestroyed substance — —the cavity being afterwards 
filled with mineral matter, which receives, and thus 
renews, as in a mould, the external form of the 
OFj^anic body. 

'Obs. Petrifactions, formed in this nianner, are 
common, particularly in stones with an earthy frac* 



f In Redintegration the/omi of the organic h^-yiA renewed^ 
in Transm'ntation, retained — ' 

in Intromission, assumed. 

As the roaterials of the petrifactions, in transmutation^ are evi- 
dently derived from the original bodies, it may be conceived, (hat 
this mode ought to rank under conservation (§. III. 1.); but w^ 
must once more observe, that principles which have existed in an 
organized state, are to be considered, when under auew combina- 
tion, of as mineral, if tibe original texture be lost in the change of 
4iubstan(y. It is not the principles al4me which distinguish organic 
^om inorganic matter; but the principles combined with the 
organic structure - Fossil Carfton,pos8essing the vegetable texture, 
is organic, without if^ mineral matter. « ' 
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ture^ and m such as possess an open and granular 
ttructure.f 

Mineral matter, dissolved in water percolating 
through strata of stone, &c., may be separated from 
its menstruum, either by crystallization, or simple 
precipitation; and hence, petrifactionid hy redinte- 
gration have a span^y or an earthy structure, ac- 
cording to the mode, in which the constituent sub- 
stance has been deposited — —crystallization produc- 
ing sparry or crystalline stones {foliated of Werner's 
school) precipitation, those which possess the earthy 
fracture. Both processes, however, are frequently 
apparent in the same specimen, especially among 



t Through means of which, the escape of the organic, and the 
subsequent infiltration of mineral particles, have been efTected. 
The stores, however, in which petrifactions are lodged, are not al- 
ways now open or porous: they frequently possess a comparatively 
close or compact texture. Tliis is readily accounted for, when 
we consider, that the process, which fills the mould of the petri- 
faction, is alsathat, by which a superior degree of solidity may be 

induced in the surrounding matrix. Mr. Kiiwan observes, that 

the induration produced in stones, by infiltration, is more consider* 
able than that, which is the effect of desiccation, as the minutest 
particles of bodies are conveyed by it into the smallest interstices. 
He adds, that sucti infiltration is not aa imaginary process, as appears 
by an elegant observation of Mr. Werner's, viz., that where various 
strata of a dii^rent nature occur, the petrifactions that are found 
in the inferior, iare frequiently filled with the matter of the supe- 
rior, instead of that of the stratum which contains them. v. Geolog. 
£ssays p. 45. Also p. 128, where the induration of stones of a 
loose texture, by infiltration, is treated of more at large. 



54 §. III. DIST. CHAR, i^fode, 

testaceous reliquia ; — ^the exterior parts of ^hkb^^ 
often consist of very thin layers of earthy stoae^ 
while the interior and more general masg in crystalline 
— Petrifactions of this kind are sometimes holloWi 
and have the surface of the cavity set with regular 
crystals. In other instances^ crystalline stones^ a« 
spars^ &c. occupy the whole bulk of the petrifac<r 
tion in a solid mass. Sometimes^ however^ 8par8> 
or other stones the result of crystallization^ form only 
those parts of the specimen^ which have immedi* 
ately taken the external figure of the original^ the 
interior part^ if the petrifaction represent a hollow 
body^ as a shelly &c.^ being filled with a nucleus f 
of earthy matter. 



t Nuclei, or kernels, as they are sometimes called, are bodiec 
of mineral matter, moulded while in a soft and |dastk 8tale» in 
the cavities of fossil shells, &c. 

A Nucleus is said to be invested, whea it occurs covered^ ekber 
with the original body in which it was formed, or with mineral 
matter which has taken the form and f^aoe of such body— *^ — * 
bare, when its covenng has been destroyed by various naUliBl oper • 
atwBs. 

Some authors regard nucki as « proper and comi^te mode of 
petrifaclicm; and, taking the mode for the founda&m of Iheo- ar^ 
rangemeots, class and describe these bodies, separately 6ow the 
fossils in which they have been moulded. If,, however, the print- 
ciple, which we shall endeavour to establish in th^ £^wii|g pages^ 
be admitted — that 0k species of organic body eon give hU 
one real or pernhonent species of reliquinsmr'^ will be evidenl. 
micki are not to be considered as distinct petrilactiqas. hideedL 
were the separation now objected to feUowed vip, each individiiAl 
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- b. 7» Intromission (IntromisstoJ. In which 
aubstituti(m takes place during the removal of the or- 
ganic particles — the mineral being gradually in- 
troduced into the animal or vegetable body, — sup- 
plying the pliLCe^ and taking the form of the matter 
lost. By this mode, the internal fabric^ as well as 
the ej^emal Jignre^ of the original is preserved. 

Obs. The change induced by intromission is 
usually supposed to have been carried on as follows 
•7-By putrefaction the principles of organic bodies 
ere ^adually liberated-— If the putrid fermentation 
take place in an animal or vegetable substance, ca- 
pable of retaining its form, after the commencement 
of the process, and to which water, holding mineral 
matter in spUitioDj has free aco^s,f the dissipation 



species of fossil flihdi, or other like body, would in most instances 
ftimisli three sefMnv^le speeies of relifuia; t. e. the impression 
0i the exlemal surivce ^n the enclodng nmtrix, the hedy itself^ 
'petrified or in the state of a eenswvatnm^ and the nuekus, bear- 
ing the iH^rawioo of the eoiKave or interior form. Nuclei, there* 
fore, "we merely consider as appendages to the respective ^)eciet 
they fill) er have iitied-^andy with the same principle in view, we 
take the external hnpression to be ^y a part of the matrix 
-**<▼. Soil, matria!, &c.) 

t It is obvioas, that intromission can only take place, in parti- 
enlar bodies ; and that the change, effected by this process, will be 
more or less perfect, according to the circumstances, under which 
k is carried en. If, for in^tuuce, the original possess parts of such 
a perishable nature, as to lose their form with the commencement 
of ptUrefaction, no mineral representation of those part* will be 
produ€ed«-«^uch b the case with the fleshy and succulent; the 
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of the organic^ is followed by a deposition of mine- 
ral particles^ which entering, by filtration, the tex-^ 



harder and more durable alone giving their figure to the substituted 
matter. For tliese, as the wood in plants, the bones in animals^ 
&c., preserve their general form, after their vascular structure haa 
become, by partial decay, pervious to the infiltr9tiog- fluid ;-^iu- 
deed, until the fibrous and less perishable portions of their fabric are 
a Is destroyed ; and then the mineral, deposited in the first stages of 
the process, acts as the mould to the subsequent impregnations. 
Again, although the original should preserve its form to the last, 
yet^if it part with organic matter, faster than the surroundii^ 
waters can supply the deficiency, with petrescent partides, either 
no petrifaction will be produced, or one that retains but slight ves- 
tiges of an organic structure. — On the other hand, if the water 
deposite mineral matter in great abundance, and the immersed 
body decay slowly, an incrustation, s^d not a petri&ction, will oe 
the result. 

The theory now proposed to account for the changes induced 
in organized bodies, by the process we have termed intromimon, 
is nearly that, which has been adopted by Bergman, Kirwan, Walch, 
Daubenton, and most modem authors, who have written directlj 
or indirectly on the subject of petrifactions. Another hypothesifl^ 
however, has lately appeared from the pen of the ingenious Mr. 

Parkinson, which may be thus briefly stated. ^Disclaiming the 

idea of a mineral deposition gradually assummg the fortn and 
disposition of the organic particles, while their removal by putre* 
faction, &c., is taking place, this gentleman conceives, that, -^in ge- 
neral, no insinuation of stony matter will be effected, unless the 
original body be pre|)ared to receive it, by the agency of bitiimir- 
nizatiou. In this state, wood (the (nily substance. to which Mr«- 
Parkinson's theory has, as yet, been applied) i» frequendy found 
with little or no alteration in its texture, and yet so thoroughly, 
pervaded with water, " that it may be discharged from it as from 
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ture of the decaying bod j^ assume the 'form and ar-^ 
rangemetit of the matter dispersed. The change> 



a sponge'^-«-*f^he water^ with which the hvtuntinated substance is^ 
in^ued^ he supposes, in certain instances^ to be saturated with 
earthy particles, winch are finally consolidated by crystallization, at' 
once infixing in the stony mass, thus fonned, the uncfeturbed ar- 
rangement of the endosed vegetable fibres. Mr, Parkinson sup^' 
ports this theory by the feet, that every kind of petrified wooil^ 
yields, when submitted to chemical tests, tmces of bitummized ve- 
getable matter; and by observing, that the objections to the at- 
tempt of accounting fi>r the lapidification of vegetable substances, 
by the process of substitution, are ittnumerable^--^' In what man- 
ner/' he adsa, /' am it be supposed, that a line, smaller than a- 
bair, extending firbm the ceiitre of a piece of wood to its circum- 
ference, can have its original component parts taken- ^way, and 
their places so exactly filled by earthy partides, merely ^dqiosited 
by wuter, as to preserve its continuity tmbroken?' If, however, 
this should be imagined to be possible, iii the instance erf a single 
line, he wiM by no means admit it to be so, in the complicated sys^^ 
tern of lines, which the innumerable minute vessels and fibres of 
decayed wocnI present^ — ^Nor can we, he thinks, oh the hypo-' 
tiiesis of substitution, account for the colour of the original being 
so exactly retained, as it is in many specimens of petrified wood. 
Without entering into any regular defence of tbe pirinciplfi»'^e 
have adopted, or a refutation of those advanced by Mr. Paritin-i 
son, it will perhaps be sufficient to remark, that the theory of sub-i 
stitution, by inirmnissiim^ does not necessarily require, as Mr. 
Parkinson seems to think with Fourcroy, '' the complete destruc- 
tion of the original matter, and the disappearance of whatever con* 
gtituted its elements" — this, indeed, can scarcely ever be the case ; 
nor do we understand it to be absolutely contended for, by those 
best informed on the^ subject. Bergman, on the contrary, ex- 
{Mressly states, alter describing the maimer, in which stony mattei' 

1 



elrcusftstaoicai^ by a reeipf ooil KNii^tri of opgwwed) 



k substitifted III tte pbtcfe of sM dtfBife ho&f, €mi ^«te teqtai 
8i»^^ iNBoes cbitMMum 4eita*iictoM» fnAMhe cnfeniAtutv «iMM 
cl^tilteido iHHid w^ teto cip^lii |miMt^ ^piris nqtodoMuni tti^ 
tHram redofept/' M^. de. Syst* Fomw p. 48. Ifeoce, w« iM^ 
thai ^ fd<^ if4vatM^d liy Mr. PuUiMoii,^nt, Hurt 4Ti|Mi» noOM 
dtiU eubt0ttipeMiaiti^»ils of Ae ftvmayba itenfe am koaM0^ 
18 by BO m&M^^t sew tlec<9?ery^ or oilt iMiMUpstiMe, at ^eisl tH 
B^giiiBii'8op&iioife»wilhtb«aeQr7«fa|M^nb^^ i^ 
defl<4bowBbould«ttes»?-->-J>rtri> j M m>« i^^ 
tbe froeesa eC a dufagc^ «oriawnccd ly^ Imkpr^matim ^ih 4,} 
9pd Ga« f^dow take pbee to mo|i an caMiAy w tb etftamde e^afy 
paitiqle of tbe origimd body, ilpoai the catiipiBilteii <df tHe man, 
which is at lart ;|^odvcadv It wmailii^ iimnthn^My to be cia»* 
«dci«d» I> v^akher a cmpi^ peliiflietiofei (that is^ om in wliMi 
lib auiimd or vagetoUeiEHitter ^tUi be ^ be orage d ^ «fceept by the 
aid of a ebmioA test) owen ito geMimt ftffuctnra to'tbe<oi%iMii 
natter di$pla6ed; &r, ^ Mn FarfdHwrn w pp oge ^ to Oat i^faieli 
atUl e»ts» invoked in the sutfMaBoe of fhe stoHa^Me. v^thertiie 
origioaly previoiiB to iti ivpr^gaalioiiy was «r wia tain a VHm* 
minaled stale-— and, S, bow ftr tbe Qoknir of the otganie boi^ 
nay have Q^iHated iapredtteiag Aatof ilii Hdnftraft BObatkuta. 

lulhefirstj^aoe, we maatreacKly aifoil:,thaliiiarditte«kto coneeive 
thenaoner^ iirwhich theotig^HiiG loateiMi bH^ been tafried away» 
parUde after partide> and tbo$e of a Hutaora^ dri^s avbMitated m 
then* place, so as to take tbe fomt ^eveiy vtooel imI Am ofikm 
destroyed body.— B«t, o» ^ otber bi»d» is liie diffieuky remowl 
by the supposition^ that a propoitioo of the oqgiilal ^a^er, sisarceLy 
discoverable by.chemicai meansi cm be difl&iMl throngfiia kt ga 
inass of stonc^ BOOS to in^x inevery moieenlOy l» M4p«l!rifiedwoo4an 
oqpmic structure /-«We have now be^Hte m a i^peoiBite of sitidfied 
wood, the niniiitest particle of wUdh^flAimeliaiiiitadw^ 
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«Dd as infiliraiidti of itoay matter^ until iba off iginal 
iiad; is fuperseded by a comptote petrifiictiiMi. 



«diilHts a ligneous confotnatum; yet the only evidence it yiekb of 
ita otigk, on a |M>rtiaD of k being rabmitted to distiHation, is a 
/MNte jBBOfnpcvmu^ waeU, To render ifr. Paikioson^s tiieoiy adr 
missible, there ought to be, as has been most justly observed, a 
mcieh gfeater ^[uantity of infiammiible natter contained in silici- 
fied wood, than is found actually to be the case; ^ for it is not con* 
i^aUe that tibe enterals of a &w grainfl of caibonated hydrogen 
and a drop or two of empyreuoifttie acid shonld be capable of re^ 
taioing the niinii^ and iatiicate toKloire of a piece of wood/ 
¥• Akin's Abq. Rev. Vid. III. p. 305. 

With respect to the stateinwhioh vegetable ii»ttere»sted,previoii6 
to its fluneralizaiion, we perfecjtly agree with Mn Parkinson, and coi^ 
oeive there. can be little doubt, that tlie wood has been bituminized^ 
«t leaslin msiay instancci, from which the petri£»ction has received its 
■trttetare. But, aUowingitbis^weteeiio reason to roject the hypothesis 
of a gradud removal of the oiganic matter, during the substitutioa 
«f jthjB mineral partides. Bitniniwatfd substances^ and even . bitumen 
itseIC tbangb not JiaUe to spontaneous alterataoos tikeirecent vege>> 
tablie bodies*, aie Mill susoqptiUe of decompositioii — alongmaoei- 
Mtiaii i% ffirater, aided %.GoncHniBg«ircumfllBiiceSy is known to 
briog^ about this change, (v. Matchelt Lm. Tram. Vol. IV. p. 
ii'l.) Wily may not, (theiefem, the disiategratioti of Ih^parlicleB 
4if jbitamiiiafted wood tcdte place, even after its fibres have beeii 
aiHVQunded, anditspoies^lHled, by an infiltration of 4siliciotts matter? 
A ;body thus circumstanced is not imperaous to water; and there 
seems to be no established fact to oppose the supposition, that, hi 
prooess lof i^inie, -tiie vacuitiu,^ made by the decay of the vegetable 
matter, would be filled by posterior impregnations of silex. 

The difllciity of aDeouiiting<for the colour of petrified woods, by 
Itie Ihcory.of Ji gndual snbstitution, would doubtless be great^ 
ai«m the petri&otioiiis in qiiestiop really coloured, according to 
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The substances, most subject to this mode of sub^^ 
stitution, are wood, corals, and other bodies, whosf 
texture is particularly porous — ;— Petrifactions of 
shells, leaves, &c. arc rarely the production of thif 
process. 

The matter of the petrifactions which are formed 
by Mromissian, is usually siliceous oalcareouf 



their originals; but this, in numberless instances, b evidently nof 
the case; and, where the tint of the fossil actually resepibles that 
of the recent subject, the agreement appears to be merely accident- 
al, and not to depend on a retention of the original, colorific par- 
ticles, as Mr. Parkinson seems to infer. We are not, however, 
disposed to deny, that a very small proportion of bituminous mat4 
ter may give, in tomie cases,* a tinct to tlie stone iii which it is in« 
corporated; but, that the general colour of the mass, when it re- 
sembles that: of recent wood, is in regality derived from the same 
source, caimot, we think, be admitted. To this we may add, tbat 
the vai'iety of shades and hues, by which the annual circles, the 
medullary insertions, and the whole ligneous structure, are marked, 
in the fossil^ as distinctly, though not with the same colour, as id 
the original wood, is wdl accounted for by the theory of a gradual 
substitution; which. supposes the softer or medullary fibres to de^ 
cay, generally, faster than the n^ore woody or durable, and that 
the latter infiltrations may dififer. materially from those of the mat- 
ler deposited in the first stages of the process — and, of course* 
mark with a variety of tmt the structure of the parts wfakh thqr 
imitate. 

On the whole, therefore, we see no reason to reject a 
theory so generally received, for that which Mr. Parkinson has en- 
deavoured to introduce.— At the same time, we beg leave to 
state the great respect we entertam for that gentleman's chemical 
knowledge/ as well as for his ingenuity displayed in the investiga- 
tion of the present subject. 
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and argillaceous petrifactions seldom exhibit the in- 
ternal texture of their originals. 

c. 8. Trassmvtxtio^ (Tr*ansmutatio J. In this 
mode^ the mineral matter, substituted in the place 
of that which was organic^ is produced by the reso- 
lution of the or game body itself- ^the dissipation 

of the aqueous and volatile particles^ and the loss 
of the original texture, f being followed by a new 

combination in the remaining principles. The 

substance^ thus formed^ retainingthe external figure 
of the prototype, by the medium of the impression, 
lipaade by the animal or vegetable, on the surround- 
ing matrix. 

Obs. A transmutatioHy oir complete mineral 
change, may take place, both in aniaial and vegeta- 
ble bodies, under various circumstances; but the 
^node, to which the term is now applied, requires, for 
its completion, the enclosure of the organic matter 
by a mineral substance, capable of receiving and re- 
taining the impression of its external form. In this 
state, perfectly j^ecluded from the; atmospheric air,f f 
the aiclosed body passes through various gradations 
of change, which, in the end, produce a mineral 
formation of matter, inflammable or earthy, ac- 
cording to the nature of the original, and the loss 



t This distinguishes petrifactions by transmutation, from con* 
mervata whieh have undergone the process of conversion, (v. 3.) 

ft Vide note +t. p, 49. on the changes induced in vegetable 
Aiatter, when in a fossil^tate. 
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it may have sustained^ of its constitumt principles; 
In general^ we find transmtUations of vegetable 
bodies to yield carboTUiceous, or hitunUnoiis sub- 
stances : the aoimal trtmsmtitatians %Te, for the most 
part> calcareous ; sometimes^ however^ bituminous^ 
, Vegetable petrifiatciioQs^ under this mode^ difiier, 
also^ in some degree^ with respect to the manner in 
which they retain the external formof their origi*" 

nals. The mineral^ resulting from the change, 

formings in certain instances, only a thin film or 
covering to the mass, which constitutes the chief 
bulk of the petrifaction — ^as in the petrified stems of 
plants, &c. which frequently exhibit, in their struc-^ 
ture, a nucleus of stone ( similar to that of the ma- 
trix ) thinly invested with a layer or coat of coaly^ 
matter.f In petrified leaves, and other like bo*- 



t In describing some spectmens of this kind, Mr. Parkinsop bas 
to weU ex{>laid6d the mode of their formation* that we shafl taA:e 
the liberty of. ei^tsactiag a few lines £pom his ingenious #orL 
*' Plate III. Fig. 3. represents a fossil of this kisd fr««i Cbcpsloiri^ 
in Monmouthshire. This, as well as most others jof ibk kka^, i^. 
little more than an impression, covered with a bituminous iilm» of 
a very inconsiderable thickness, its internal part being entinfy 
wnd'Stone, The «!kplanatioB of this circumstance does not, how- 
ever, appear very difficult. The plant, having been surrounded 
by the solft ^r ^uid materials, of which the sandstone has been 
since fonned, it^ internal succulent part wouldsaon waste a^vay, apd 
its place be filled with the soft magma; while the more solid and. 
ligneous epidermis would remain, and» after a time, would give^ts 
correct impression to the surrounding lajudifyjiig matter*. 7Vltf»: 
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dies^f carbon or bitumen^ the product of their 
^hange^ generally constitutes the whole of the pe- 
trifaction^ and entirely fills up the moulded impres- 
sion of their form, on the inclosing stone. In some 
instances^ in which we may suppose the leaves, 
&€. to have been of a particularly thin and delicate 
structuire^ the only vestige of the transmutation is 
the'figure of the vegetable^ delineated^ as it were^ by 



psiHng ikrmtgh the hitvmntms change^ it would Jill it9 mon 
mould, with iir awn idtered iubstunce, ionni&g such a surfece, 
98 the surroundiog stony matter would adhere to but slightly; and 
would therefore dispose to that separation by which its form is 
disfAuyeAJ' (Organic Reiiilu]i»pf.'4S3. fide, also, p. 431.) 

f Frequently, imt improperiy, considered as mere impresaoos 
«f loavt^ &c. since an aceuraceintestifation mlA generally disco^ 
Ttr tiic matter of the pttvifiictioiis adherent to what is retfly tbeir 

iwptiniiniw hi tfw matrix. ^In petrifiictions offtm, the no- 

dttks^f ironE^one, im^^mh these fossils ane often inclosed, mostly 
ipiit soas-to eslnbit, on «ttc part, the phint itself petrified, on the 
other, its impression. 

It may not be unaeoessary to observe, in this frface, that petri- 
telioas of leaves am not ah¥ays the productian of a transmutation 
of the original vegetable matter. — We possess several specimens 
ftf pettifiedyvm, in which not the least trace of a bituminous, or 
osrbemweofis substance, is apparent. — ^The matter of the suth 
HUmtion bmg the sanne as that of the matrtx, an argil faceauM 
hfm^ore; but sepamble from it, in form of a thin flake, which 
wotfld possess, if jt could be detached in a perfect state, the 
exact ^idmess, as well as the figure, of the original. Such 
speoimans aremdently eaet»^ and Imve been formed by redinte* 
gtoHotf (v. III. 6.), m tlie impressions on the matrix, left empty, 
fisr a tee, by tlw decay and removal of the vegetable bodies. 
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a bituminous stain, on the substance of the matrix : 
scarcely any visible impression from the body, ns 
originally inclosed, remaining.f 

The animal bodies, which have undergone the 
mode of petrifaction we are now considering, are 
chiefly shells 'and corals. — ^The shells are always 
filled with a nucleus of earthy stone,-ff of thie same 
kind as that in which they are included : the sub- 
stance of the petrifaction itself is mostly calcareous 
spar, evidently the production of the original body, 
the organic texture of which has been wholly obli- 
terated during its inineralization.f f f Petrifaction* 



f We have a beautiful example of this mode, in a specimea 
now in our hands, in which lia'rdiy any impression of the leaf (a 
fern) is discernible even with tlie help of a glass, although its ge« 
neral form and structure are most minutely marked, by. a dark, 
stainingybituminous matter, incorporated, as it were, in the subslaaee 
of the stone. Our specimen is in an mdurated marl: Mv. Par- 
kinson has described one of the same kind in gritstone, (v. Organic 
remains, pi. III. f. 5.) ' ' 

t|- The nucleus distinguishes shells which have undergone irsn9' 
mutation^ from tliose cants, in which the whole mass of the petri- 
faction is calcareous spar ; but, stiil, as the change effected by rtdm-^ 
tegration also admits of nuclei, it is sometimes difficult to deter* 
mine the mode, in which the sparrtf petrifaction of a shell, with an 
earthy nucleus, has been formed. — In general, we conceive, that 
petrifactions of shells by transmutation will be found to* have tlie 
calcareous spar, of which they consbt, covered, more or less, with 
the chalky matter, above noticed.(p.65.).— - In testaceous petri&ctions 
by rediniegration,nothixkg of the kind, we believe,is ever observable^ 

ttt Professor Playfair has remarked, that the petrified shells and . 
eorals of limestone strata, though sparry, are often foliated. and 
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of thisi kiiidi particiliarly thosie of coral, stie fre- 
quently ittvpied with very tfrin Coverings of cMlIiy 
matter; into which the original substance appears 
io hav^ passied^ while acquiring tfre ipdrry &b.C' 
tore. The I'emaitis offish, as their bones; te6th, &c. 
have sometimes^ also, been subjected to a spdrry 
transmutation; but these are a^lmost alwayi^ found 
only partially changed: certain parts of them, (par- 
ticularly the exterior parts) still retaining their ori- 
ginal substance and conformation. . 

'the bituminous trdrismutations, fu'nlislied by th6 
the aiiimal kingdom, aSre, a^ already noticed; Tcry 



preserve their animal, in conjunction with their mineral texture, 
(v. IllustiatioBs. p. 191.) If, by the animal texture, is here meant 
that peculiar grain, or disposition ot the particles, which a recent 
shell exhibits on being bilked, We must ob&erve, that we have 
iMA^er yet se^ thii; ih smj cadcareOttd petriikdtititf,^ resdly pdssess- 
ing the sparry or rhombic fracture — noi^dawte coikseive it possible, 
that the fifacture of spar and the grain of the original natter 
can exist together. yte suppose, however, by the animal 
texture. Professor Playfair merely int^iids'to dstinguish that stra- 
tiiied or tunit^ied conlbtihsitidn; whidh' certkhi bivalveT p6s^$^ 
and' Wbfeh is firequeritly evident in* t&em; aftl^ they ikv^ undlergone 
the mineral change now referred to. Thii netotticta of the gene- 
ral structure of the original, is easily accounted for, by the suppo- 
^Ikiti, thfitea<£ layer or stratum has s epar at dy passed through the 
sparry transmutation; and of course, that each has preserved its 
form distinct, in some respect, from that of the other coats of the 
shell, to which it is attached. The same remark is also applicabU 
to the petrified remains of the entrochi and other jointed zoophytes^ 
which, though changed iiitb spar» still retain the internal, artictr* 
lated structure of their stems; 
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rare: petrified fish sometimes present a bituminous 
or coaly matter on their surface^ which appears to 
have been produced by the substance of the parts^ 
of which it retains the form. — And the epidermis or 
pellicle^ which is found on some species of shells^ 
also affords^ in the fossil state^ a thin film of bitumen^ 
with which the petrified subjects are still covered. 

Terms, 

distinctive ""of the iteliquimnj according to its mode. 

a) 9. CoNSERYATED Cconservatum) retailing the 
organic form under one or other of the modies 
of conservation (A. 1.) — ^not petrified. 

10. Semi-recent f (semi-recens) conservated 
nearly in its recent state, the loss of substance 
excepted (v. 2. Privation) 

1 1 . Converted (conversum) conservated by 
con7)er8ion (h. 3.) 

12. Impregnated (imhutum) conservated by im- 
pregnation {c. 4:.) 

b. ) 13. Petrified (petrificatum) retaining the or- 
ganic form under one or other of the modes of 
substitution ( B« 5. ) 



f It has not always been expedient, for obvious reasons, to form 
the term^ discriminating the fossil by its nwde, from, that 
which has been applied to the process of the mode. — Hence, the 
present terms do not, in some instances, point out the^ process, but 
rather the state, of the mineral change. 



§. Ill DIST. CHAR. Mode. 67 

14. Cast^ or moulded (redintegratum) petrified 
by redintegration, ( a. 6. ) or the renewal of the 
external figure of the original^ in the mould ojr 
concavity of the matrix. 

15. Ingenerate (ingeneratum) produced by m- 
tr omission (b. 7.) or the introduction of the 
mineral particles into the internal texture of 
the original. 

16. Transmuted (transmutatum) petrified by 
transmutation (c. 8. ) or a perfect mineral 
change in the original substance. 

c. ) 17. Compound ft (compositum) when two or 
more modes of change are discoverable in the 
same specimen, either in the petrified or conser- 
vated state. 

18. Semi-petrified ( semt-pe^r(^ai/wm ) imperfect- 
ly petrified — ^some part pf the reliquium remain- 
ing in the conservated state. 

19. Doubly-petrified {duplicato-petrificatum) 
when two modes of substitution are distinctly 
apparent in the same specimen. 

20. Doubly-conservated {duplicato-conserva- 
tum) when two modes of conservation are dis- 
tinctly apparent in the same specimen. 



-ft The Compound petrified reliquia are perhaps more 
common than those, which have been preserved by one sim- 
ple mode of mineralization — among the conservata, also, variojus 
processes, or mixed modes of change, are frequently apparent, in 
the same specimen, (v. note f page 40). 
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il.)2l. OMucingt (ob4ucen8) when the ma^r pf 
the reliquium 1$ spread over thp nurhce of a 
spurioii^s nucleus. (37. ) 

33. Staining {fucans) when the matter of the 
vdiquium i& so incorporated with the matrix^ 
that the forpi of the original is only marked by 
a stain, or diflference of colour^ locally imparted 
to the inclosing stone. 

e. ) 33. Nucleated (nucleatum) haying 9f^ interna^ 
' nucleus. (36. 37. $c.) 

34. Empty (vacuum) without a nucleus^ and 

hollow. 

35. Solid, or full (refertum) neither hollow 

tior nucleated— of the same substance and strucr 
ture throughout. 

— —the Nucleus is an appendant part of the 
reliquium. (v. note f. page 54.) 
/.) 36. Genuine (verus) when moulded in a body 
which was hollow in the recent i^t^te ( as ^ fihell^ 
&c. ) The genuine nujclei always represent the 
interior form apd marks of the original bodies^ 
in which they have been formed 

37. Spurious ( spyrius ) when moulded in a hody 
which has become hollow by decay ( as the stem 
pf a plant, &c. ) The spurious nuclei frequently 



t The op^cing reliquicf are yery common 9vaQU& the p^p^ 
fied stems of plauts, which often exhibit the real s^bsteace o^ fyp 
{^trifaction, as a mere covering; to thie mass pf stop^ foroiins; thp 
nucleus, (v. j^nge 62.) 
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present the external form of the bodies^ from 
:which they have been mopjded.f 

g. ) 28. Invested ( vestitus ) coveped by the reliquium 
in which it has been generated. 
^9. Bare {nudus) occuring without the reli- 
quium. 

A.) 30. Loose (Zi&^r) remaining in the reliquium, 
bi^t uot attached to }i ft — ^moveable in its ca- 
vity. 
. 31. Fixed (fixus) not moveable; entirely fil- 
Jing the cavity of the reliquium, but yet dis-*- 
tinct and separable from it. 
32. Inseparable ( iij^separabilis ) the substance of 
the nucleus passing gradually into that of the 
covering reliquium, so as not to J)e distinctly 
ipepara^ble from it. f f f 

^ t Tbi» ^iK not be ^iSku^i to ei^pkuD ia the spurwns wmtei of 
ffi^ef^iMe.^^dy^ lOi wbii^b the^^ fonMlians almost pecaUMly ht^ 
long. The external form and markings in ih^ sterna of pilots, tilt 
trunks of trees, &c. are always continued through the cuticle or 
l^goter covi^npg, s^d fix^d in the cortex or eit^idor /Kiri,--— 
I^ th^n^or9, the ^l^s|;ai)ce of the veg4»ta|^le« ader being in* 
closed in stony matter, be gradually removed, tfll tli»e decay ceUcbet 
the cuticle, it is evjdeiitt, the c^ijty then formed wiU ii9|NEirl la the 
jfpsiJ^, afterward^ intiqduced into it, the cixk^al M{^)eaii|ncf of 
tbfs origi|iai4: ^d. jtbat the cubicle, reni^j^iof either ini a recent or 
changed state, 9fiA foftiajng Uiq true rei^imf^ wiU^Jp loostcases^ 
Jl^ att^h^ to th§ 8.u^sM$e of t^e nucieu^ thus gvneraWd. 

ft Tbe mi^ec Qf thei m4clQu« havu^g been, ciwtniiqted by. dfssio 

^ Thiii ^l(e& pl^^ i« son)^ i^g^l^lsikt p9|ri£tclion« io MAich 
^ qivitya foiW(9d 1^ 4h^ cl^cay ^i tb« iolt^jiiDfittiu: of the <m- 
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JRprm or Structure. (Forma.) 



The form or structure of an extraneous fossil 
includes the whole of its configuration — 

This it either essential or accidental. 

A. m. THE ESSENTIAL FORM {Forma 
esstntialis) is the configuration received from that 
structure which distinguished the original organic 
body — and is either external or internal. 



giaa), appears not to have reached the outer iutegumeiit, nor to 
have remained empty for any considerable space of time, the stony 
substance of the nucleus having been introduced, seemingly, wliile 
the organic body was still m asofl and decaying state— -And hence, 
the gradual incorporation of the native mineral matter with that 
of the original; and, of course, the want of that regular se- 
paration, which usually takes place between tli^ mtekua and the 
inclosing reliqumm* 

As a conclusion to the remarks we have made on the Modes of 
extraneous fossils, it may not be improper to state those enume- 
rated and defined by Linnceus. 

** Petrificata quadruplici modo comrouniter evadunt: 

1. FossUia dicuntur Lithophyta aut Testacea, quae diuthis in 
terra latdere immutata, tantum ab dementis parum qiiasi iAlciuata, 
glutine orbata, sicciora, fri^iliora, nee lapidi immersa. 

2. Rediniegrata sunt Petrilicata, quorum Animalia cortice dvH 
riore obtecta, intra terram sepulta et arete comp^essa, demuin in- 
teriore praesertim substantia consumpta, reliquere cavitatefn,* quam 
Tcplevit vel terra tenuissima ab aqua allata, aut crystallimtio, ut 
evaserit selida interne, exteme vero servaverit propriam f guram. 
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a. 34. The external essent.f. ( F(?rma essent. 
externa) exhibits the figure of the original. 
, b. 35. The internal essent. f. (Forma es-- 
sent, interna) exhibits the fabric or texture of the 
originaL 

B. 36. THE ACCIDENTAL FORM (Forma 
fprtuita) is the ccmfiguration imparted to the rdi^ 
quium cither by the mineral substance, with which 
it is combined^ 1)y the mode in which the mineral 
change has been effected^ or by the peculiar state or 
condition of the original during its change.— Hence 
the accidental form is either 1. miner al, 2. modal, or 
3. conditional. 

a. 37. The mineral accident. F. (JForina/orf, 
mineralis). is ionnA ,m petrifactions y and includes 
both the external appearance and the internal 
structure^ as far as either might have beai possessed 



3. Impressa sunt petrificata ex animalibus moUioribus, qtiae se^ 
pulta et compressa intra terrain reliquerunt figuram, sed tota con- 
sumta, ut typus tantum remanserit prbUni animalis. 

4. Dranauhstantiata sunt, quae tarn interiorem, quam exterio- 
rein stnicturam in lapide ostendunt; orta ex durioribus, quae diu- 
tins perstilerunt in terne gremio." Museum Tess. p. 32. To 
the above are added/in the Systema Natures <Tom. III. p. 154. 
** Incrustata, more Stalactitae, ab aqua calcaria, imprimis tfaer- 

mall '* Linnaeus justly remarks, however, that these last are 

«carcely to be ranked as petrifactions. 

With Inspect to the different modes of formation, in extraneous 
fossil bodies, «.s thus stated, we have to observe, that the Redin* 
iegrata and Ir^niubitsntiata can only be considered as genuine 
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hy&kurMfi^altaMtet c^f ihepdiff&etkm^ if it ll^ 
not been. vmiteA to an «&tmts^ijM fontt. 

Obs; Thus,. inttmB^ly, pAe«#ifiGtioM exhibit i!he 
oompaet^fotiated, otdatt^stttLtHnre (frdcfure. Wer- 
ner ) according to the mineral disposition of the mat-' 
terof \VhicIi iKi&y aire cotttposed'; axki, exteme^y, 
thef hsuve^an eiorihi/, grarUOar, alwd; oflen!, d^uiff, 
vtffpeemMe^ digtinct from that Which existed ih iii^ 
(ttiginiHl body; and depead^t on the parficnlar 
forrn of tiie particles of th\e comAittteM sru^tahce. 

b. 38; Tnfi Bio&At; a^ccimi^'i*. p. {ForHiw fotf. 
fnodatis) is the pecutiar fiitructnr^orft)rm'whit£^l3ie 
mode {Modus, pagq. 39. ) has imparted to the ri*li- 
quium^ so as to alter^ or n^ore olr less conceal; that 
vhich beloig^igs to theprofo^^pe. 

Obs. Thus the coinpre^ed^ of fiatttned foriti, 
is often tb« <$oii86quence of the mode in- y^YAtlx <!he' 
mineral change has been brought about^ and not the 
effisct of a- similar structure in the original:— Some 
reliquia retain the form cmly of one side^ or of one 
half^of the organised body represented*; while dtbeiw 
present the whole of the ^xVfAlM or iHtfeTnttl or- 
ganic fabric^ according to the itiktniier^ in which the 
mineral matter has been united to the animal or 
vegetable figure. 



petnfrctimis. — The FassUtu neariy ansvrer to oiir /httfuia^ aid 
the Imprasa and IneruHaia properly hdoog- to the wutiriw' (n 
Soil* Matrix^ &c.) 
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c. 39. The conditional AeciDBHT. f. {Forma 
fort, conditionalis ) is that modification of the organic 
form^ which can have been receiyed only from some 
particular state or circumst^cej utider which the 
original has existed^ but which has not been esseih- 
tial to it as an organized body. 

Obs. Hence^ the loss of any part^ in the original 
body, gives a conditional form to the reliquium. 
— ^Thus, the absence of one of the valves, in a 
bivalve shell — ^the decay of the ligneous matter in 
vegetables, imparting to the fossil subject a struct 
ture not .essential to the recent wood — the want of 
the body, or head, of the animal, in the entrochus — 
as well as the expanded or contracted state of that 
part^ in such specimens as possess it — are all circum- 
stances, which produce conditional forms, in the re? 
spective reliquia afforded by those bodies. 



Terms, 

discriminating the fieliquium, according to its /orm 

and structure. 
* Essential Form. 

a.) 40. Animal (Reliquium animale) having an 
animal form. 
41. Vegetable (vegetaiile) having a vegetable 
form. 
6.) 43. Intrinsic (mMws^cwm) having the internal 
texture or fabric of the original. 
43. Extrinsic (extrinsecum) bearing only the 
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External form of the original. 

To these are to be added all the terms hj 
ttrhich form and structure are distinguished in 
the original, (v. Prototype.) 
^ * Accidental Form. 

a. Mineral^ 

depends on the structure of the mineral 
substitute^ to which the term^, distinctive of 
such form, ought only to be applied. f (vide 
Substance. ) 

b. Modal. 

44. Complanated(camj)ZflWflfMmjtt flattened or 
compressed — ^reduced to a level or even surface 
during its fossil state or change. 



t Thus we cannot, with propriety, or without a couiuaion of 
ixtms,sxy^ granular reliquium,9, canchoidalreliquiumt&cc.to distin- 
gubh the mineral form, as the same epithets may b^ used, in certain 
caseS) to discriminate the fossil» according to the essential structure. 

tt Compressed is the epithet usually applied to reliqvia in this 
state; but, as the same word is employed, both in Botany and Zoo- 
logy, to distinguish the form in all bodies, or their parts, with tw0 
opposite flat sides, it has been thought expedient, in the present in- 
jBtance, to adopt another term. By thb means, a discrimination is 
established between the animal or vegetable fossils, that have re- 
ceived the compressed form from their originals, and those which 
have acquired it, during the process of their mineralization. 

Complanated or flattened reliquia are very common — ^but'are 
always confined to strata with a slaty structure, (v. note ff. p.fi.) 
It is observable, that the complanatim or flattening of the ex- 
traneous fossil is constantly in a degree proportionate to tihe tbkness 
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45. Half-shaped {semiforme)^ tetBmng only 
one side^ or balC of the external form and bulk 
of the original. 

46. Complete^ or full (^arptefwrn) retaining the 
full bulk of the original — neither complanate 
nor half "Shaped. 

c. Conditional^ 

or accidental forms arising eitiier from Hie de- 
Jiciency of some part of the original^ or frcttn tlie 
peculiar state in which it existed^ at the time 
of its mineral change (y. p. 73.) can only be 
described by the same terms, as are employed 
to discriminate the circiimstanc^ • in the re- 
cast subject^ on which these /orm$ depend. 



Prototype. (Protypus.) 

The prototype of an extraneous fossil is the am-- 
mat or vegetable body ( specifically considered) rfpre* 
sented by that fossil. 

of the laminae of the mclosiDjs^ stone; the same species approaching 
nearer .to its genube hulk or thickness, as the distances betw^^en 
the separations of the laminae increase. 

The camplanatian of organised bodies, after becoming subjects 
of the fossil kingdom, is a phenomenon by no means well account- 
ed for. It appears, however, to depend, in some measure, on the 
softening of the animal or vegetable substance by long maceration 
in moisture, and the compressure of the inclosing stony matter, 
gradually indurating by contraction. 

t Petriiactions, particularly of vegetables, frequently retaip 
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-^^^ — ^Thc original body ( C. originale) is the kdi- 



vidui^l from vhich the fos»il hus received its form. 
— Hence^ the original is to the prototype, what the 
iHdi^)idutd is to the species. 

The prototype and the original are to be dis- 
tinguished^ 1. according to their kind (i<e. class, 
genus, or species, &c. ) and^ 2. according to ihepart, 
jRffiich had cominuBiciited their /cirm to the reli- 
iqlUrnn. 
f &, Kind. 

Accdrding to which the prototype is either an am- 
inal or a vegetable. 

A. 47. ANIMALS (Animalia) giving form to 
lidiquia, are tnammalid, birds, amphibia, fishes, in- 
sects and worms. 



only one side of the original form, the other being lost in 
the matter of the surrounding stone— so that the stem, or other 
veg€taUebody,-a|3pear9 as if it had been divided longitudinuUy 
into tvvo parts, before its mineralizatioti.— ^It may be somewhat dif- 
ficuU to explain the exact mode of formation, on which this ap- 
pearance depends; but, we conceive it to be owing to the unequal 
hardening of the enclosing stratum — the lapidiiication of which 
Ims been socmer effected on one side of the organic body, than 
^n the other.— Hence, the stone has retained the impres- 
sion of that side of the vegetable, &c. on which it was first 
formed; while, on the other side,the decay of the organic body being 
previous to the consolidation of the mineral matter, the vegetable 
form has been lost, in the soft mass of the matrix, forced by corn- 
pressure laterally into the concavity formed in the hardened part of 
"the sfone. In this process it is cvidient, as in other nucleated relics, 
more or less of the original matter may remain, and cover the 
"tttrface.of the petrifaction. 
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a. 48. Mammalia (Jlfammo/ia) are animals tfiat 
are viviparous and suckle their young — (v. Siftt. 
Nat. ed. GmieL p: 12). 

Obs. The remains oimaimnalia are' not uncom- 
mon in the mineral kingdom, excepting as petrifaC'^ 
tions^ in which state they are to be considered as 
veiy rare. The different fossil mammalia thkt have 
hitherto lieen discovered^ are, in general, those of a 
large kind, as Elephants, Rhinoceriy Whales^ Ac 
Amcbg these &re,many unknown species, or su6h as 
have not; as yet,.been found in ilie recentfttate; piir-^ 
ticularly one of an immense size, vrhich app<^rs to 
have been a carnivorons animal-^ts remains are 
BSkost dom^on in North America, but have, alsOj' 
been found in some parts of Europe.f 



'- f For the kinds (genera) of mammalia, Utfaerto discovered in 
the fossil state, v. St/st Arrangement, P. 2. 
• ' In the Report of the Transactions of tlU National Institute' 
of FraneCi \%0G, there dre some very curious and interesting remarks' 
by M. Cuvier, on the d^exevX species of this class, that have been 
dyadncdy ascertmned to belong to the fossil kingdom, and that 
have aot, as yet, been found living or in the recent state. — Accord- 
mg to this celebrated anat6mist, both \h& elephant and rhinoceros, 
whose remams have been found buried in every part of the known 
worid, are perfectly distinct from the present living species. — ^There 
19 a marked diiFcrence, ip the structure of their skeletons, from 
those of the elephant and rhinoceros of the present day, and he 
oe^ndudes, that there can be no doubt that the animals, which fur- 
nbfaed these relics, are now extinct. — ^To these he a<lds two species 
qf Bears, found buried with the remains of the Tiger and other 
carnivorous animals, in the caverns of Germany; and at least 
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' b« 49. Birds (^7;e«) are oviparous animals^ hav* 
Wig two legs, and two wings, and th^body covered 
with feathers, (v. Syst. Nat. ed. Gmel. p. 233. ) 

. Obs. The remains of birds are very scarce, if in- 
deed they have been ever found, in the fossil state. — 
Such>however, are said to have been met with in lime* 
stone. ( V. Werner's Extern.Char. by Weaver.p. 140. ) 

, c. 50. Amphibious ANIMALS (^mp]fEi&2a)breathe 
arbitrarily, through the mouth, by the means of 
lungs. Their heart has only one ventricle, and one 
auricle, (v. Syst. Nat. ed. Gmel. p. 1033.) 

c Obs. The reliqvia that have received the form of 
affiphibious animals are, also, rare; but the remains, 
considered as such, are much less doubtful, than 
those of the precedent class — It is but one order of 
the amphibia, however, namely the reptilia, that is 



<9ght more species of non-descripts, whose bones have recently 
been discovered in the plaster quarries near Pads. — If» with these, 
we reckon the fossil species of pecora^ that have been deemed, bj 
their horns, to be distinct i&om any of that order now existing, we 
fJiall find the number of taammaUay either extinct, or remaining* 
undiscovered, to be more, considerable, than what naturalists in 
general have imagined.-^We ought to observe, that M. Cuvier, in 
the report just referred to, appears decided in hb opinion, 
tliat the mammalia^ furnishing these remains, have lived in Jthe 
places where their bones are found — ^and, that the deluge has not 
been the cause of then* present accumulation and interment i as 
they exhibit none of tliose appearances of attrition, which nec^sar 
rily would be found in such bodies, if they had been transported, 
from one country to another, by a general inundation. 
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found fossil. — ^The serpentes have not been disco- 
tered either in the petrified or conservated state. 

Among the fossil amphibia are to be enumerated 
the remains of the tortoise (Testudo) found near 
Maestrichty and elsewhere; thepetrifactions of frogs 
(Ratuje) said to have been discovered in the swine- 
stone of Oming^ Budthelizards (Lacertie) of thebi- 
tuminous-marlite ofMansfeld. — The supposed cro* 
codile found near Whitby (Yorkshire) appears t0 
have been the skeleton of a Balaena. ( y .Camper . Phil. 
Trans.R.S. Vol. LXXVI. P. 1. p. 146.) And the 
other instances^ in which that animal is stated to 
have been found petrified^ are very questionable.f 

d. 55. Fish (Pieces) are animals which breadie 
by the means of gills — ^their heart is furnishedwith 
one Tentricle and one auricle, (v. Syst. Nat. ed. 
Gmel.p. 1126.) 

Obs. The fossil remains of the animals of this 
cUiss are numerous— each of its orders^^^ and many 
of the getiera f ff in each order^ affording subjects 
for the mineral kingdom — >many of these are known 



t The crocodile^ said by Whiiehurst to be discovered in Deiby* 
Mie, was nothing more, we have every reason to suppose, than a 
purticularly Uirge species of orthoceratiies. (v. Derby. Petr. |:d.39,) 

ft Which are six according to Gmeiin — ApodeSy Jugufaires, 
Thoracid, Abdominales, Branchiostegi, and Chondropterygii. — 
The last two form the Amphibia Nantes in the 12th. Ed. of the 
Sys. Natune. 

' ttt For the genera offish fumisbing reUqum^ t. Syst. Arrange* 
xient,P. 2. 
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aa living species ; particularly the petrifactions of 
frei^h'Water fish. — ^The originals of those, which are 
Ippposed to have heen sea fish, have been ascertained, 
^ho; in a. few instances; but a far greater num- 
ber of them appears to belong to unknown species. 
. The state, in which these remains occur, is very 
various. — Sometimes the petrifactions exhibit the 
complete external appearance of their original, as 
those found in Thuringia^ in a bituminous*marlite ; 
at other times, the mere skeletons of the fish remain^ 
9B in those which are commonly met with in the 
slaty limestone of Monte Bolca, PappenJieim, and 
elsewhere: more frequently, however, nothing but 
the detached bones are preserved, as the vertebras, 
teeth, &c. — These last generally abound in chalk 
qtid marl strata. 

e. 53. Insects (Insecta) are animals furnished 
"wUhantenfue. — ^They breathe through lateral spira- 
cles, and have six, or more, legs — They are also dis- 
tinguished from the next class by undergoing vari-- 
ous transformations, before they acquire their last or 
perfect form. (v. Syst. Nat. GmeL p. 1517.) 

Obs. Insects may be divided into those which 
have, and those which have not, wings. — Of the first 
division, no species have yet occurred in the fossil 
kingdom, at least in their perfect or complete form, f 



t We arc aware of the petrified Beetle (Entomolithus coleop-. 
tri) noticed by Lmne, in the Museum Teasinianum ; but 8uppose,the 
fossil^on more minute examination^pro ved to be the reliquium of somo^ 
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«ej|LCepftv qtifih ;w: ar^ enveloped^ with amber: the 
^larv4B 0f,vthe ;dra^n-% (ZfM/i<to) aod of tbe 
water-scgfploi^ (Mpa) i^re/ howe.¥eT, said to be 
found iqi.tfare O^i^mg liiB^toqe. (if. Weriier> Ex- 
^tjem. Gbar. p. Jl42.)'^Of the second diiisioii^ i. e. 
^f insects withqut wing^{ Order Apter&j Ji^. ) theine 
itfe several 9p^ies found petrified^ bi^looging to tibip 
genera Cancer, MonoctdtLs^ and Chuscm^^ ' ; j - 
- ; f . 34f. .Wo*]»s ( Ferm^s) are fumishj^dfWith f ^^- 
t$E<riito— hai^e no pr^^p^^^^r distinct head^ n^ r 1^^40 
not undergo any metamoifphoffls. ( y. Sjrt. Nat^ ei|; 
Gmetp,3Q21:); ; / . ! \ ^ 

Qb^. Itis'froip this class that the, animal petri- 
factions^ properly so called, principally derive theit 
wrm; * ; ...... 

. TheiVermies are divided by Gmelin into fitew^ 
ders;ff viz. Ifiiestina, JHoUusca, Te^actd^ Zoo\t 



ether foody, as he has not eoumerftted ti among the Eniomolithi^ in 

his last edition of the systema natune. ^The fossAButterflieSyHnd 

and other wiogcd insects/ deseiSbed.t^'soincrattdiofiHve4oilhtImKi 
nothing more than imperfect vegetable remsHris-tresnar^; al^»11^ 
supposed delmeations of £ee//ef,&(^on'Shale9ilimticmed<h!y.B4Cl^ 
ardson in a lettet to Lhwyd. {Vi Liihofib. htiLhMn.,piUQl) p 
f Vide Syst Arrangement, p. 2. . . t '3 . : ..; A .' ' ul.lf 
ft The orders, as they sta»d in tiie l2JBd.of>^^ Sfyst :^^t 
are Intestina, Mollusca, Testacea, Lithophytaf, and ^^ffiy^^^ 
Gmefin has united the lithophyla with the Zt30phyta( .^«f tep; se. 
parated, from the JUnneto Zioof^yiit^ all UK>$e alif»^f»/tf .whfcht; 
are found in Yegetabk in&siofis, &c. — fohningi Hitfin, dft^f] 3^ 
manner of MuUer, into a distinct order>. smder the l^lle qf I^u^«; 

M 
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fkytk airf Ir^mdria. iPke fifsi i^ Itte of. tkeie 
orders arendt found k.th^ fossil stiite;^'flle seeoad 
affords BHAn j beautiful pekifiictioas, ^kl^fly ^frorn flfe 
^eniis' ITd^mM.^^-Of thetkird and fourth -order^ 
neiriy all the genefaf hare been disoorered ki 
Che mmeri^ Idngdom ; andtbe various sp^oies^ frofli 
4liese gen^a^ form the prioeipal part of, every eollee^ 
tion of extraneous fossils. 

~ • The shells^ ^oophjtes^ Ac. found fossil^ pwtku- 
larly the petrified^ are most commonly df species at 
present unkno^tL in the reeent state.ff ' 

The fossil Vermes are found in all substtlnees^ ik 
^hi4i other reUquiaoecvLf^ but are most abundant 
in calcareous, strata.f ft 

B. 55'. VEGETABLES {Vegetabilia) are di- 
vided by Lkmasus into • seven funities'^-^ namely^ 
Funguseg^ Flags, Mosses, Ferns, Grassts, ; f^atnUs 
and Plants. (v.Philo8.Bot.p.37.)tttt 
—irM. Funguses ( Fvngi ) are vegctaHcr oT ffie 

m. Henott, tbe oumber df the ordei^ in this da8s> is the ssibce 
i»'both kUti<)iii of the Syat^ Nat* now referrttd to^thotigbtbe piia* 
d(^es of the arrSfigein^t dMkr. ... 

f sFcN- tbe'diffbrent geaisra of thelb and zoepk^afovaid fossil 
vide Syst. ArrangemeDt, p. 2. ' 
• ^ii Vide page 10^ and 11* aote fttt and f. &c 
tf^ VjdeIpag«7.o.aiidr. ! . > 

' tftt* <hdr i:eiuH>ii<for aol enumetatiog, lo this pk«e, thri elauet; 
9sA^rdirs of pkuli, acobrding t^ the Unneaii Sexual %yAKBh 
wtt be^und hi our observations on the formatioD of the genera^* 
artd^^t'ltes-^fexttaneotts fossils. 
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mofit BittplsBtrncMteL^-dhaTeimr Jdstiad leatHi^ or 
ften^f^^^^'geiiendly tifs fleaby «t cork<^lfke miV 
flitdiioe, ani of short fliiaralicn. The ftutAvfimtjtms 
ifeposed ia ^jUs, tubes, &fc.^* <t. Hull's. ItttroA: 
Lam. Systl pr/xKi.) . . ; 

Q)m. JPmif^i arc noffotind ia the Smi\\ state.ff 
b. 57. Flags {Alga) vegetables /' of ag;el4.tir 
«ras, incDKbraiidus, coria66o«i«^ filtmeitfaiis^ or cms* 
tBceoas sirintdnoe^and^ for Ae most'iiart^ haviog n^ 
ftiitinet roet leares, or alc». TY^ fmctificatioi^ 
are Yarious^ «i eapsuleSy iuhtrde^^ &c." (v. Hull's 
Introduct. Linn. Syst. p. xlix. ) 



. t What is iHuall^ considered as the stem in funguses is deoo- 
minated the stipe (stipes) by Linnaus. 

tf- The fungifes of authot^ are simple madrepores in the pe- 
tnfied state, t. Syst. Arraogemeat, P. 2. Erismatolitkus. 

Ferber/m his letters to JB&r^tt Bwm, nientimis sev&nl petrified 
fmgn $e9, a$ tiugr wer^ snpi^esed to be, wUehhe observed in diier- 
ent collections ia Italy »--rSome of these, according to his epinioi^ 
were uadoubted Baleti. — Without adverting to the impossiUli^ of 
vegetable bodies, of such a perishable nature, having given their form 
to petrifactions, it may be observed, Ota^eorals sometilnes stfect the 
tfmeture cifimgi^ <^pletely, thai they ha^e frequently beea mis- < 
tdien for s|iefa» wl^tt petriflcfA, We btely m^t with a specinea 
ff fossil MUUpore coral, which, ia its genen^ figure, as well as in 
the structure and disposition of its pores, so perfectly^ imitated a 
Bofetusy that it was ndt till after repeated examinations, we were 
able to' ascertain its real nature. — In a cursory view of collections 
such as a t^our nsualTy a8br€&, we think it not impossSbte, tbittei' 
fore, but that a naturalist even of Ferber's superior information 
may have been misled by the deceptive appearance of spedmiens 
of thb kind, and the names hnposed on them by thdr possessors. ^ 
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^ Ob8;orniey are TerjTare in the miiieral kingdoni 
-^not more than two or Ihree species of rdiquialoLye^ 
tag, as jet^ been observed, that may without hesita^ 
iion be referred to this tribe of vegetables.f — ^Those 
that have been described appear to be marine 
plants^ arid are probably /iicf* They occur in cal- 
<:areous strata. 

c. 58. Mosses (Jlftt^ct) have ^^ capsules enveU 
opped in a calyptre, and reticulated membranous 
leaves, which, after being dried, are revived by the 
application of water/' (v. Hull's Introduct. Linn. 
Syst. xlix. ) 

Obs. As rare, perhaps, as the algie, in the petri«- 
fied state. A few, however, have been found in ar- 
gillaceous strata, with other vegetable relics. They 
occur also, as conservata, pow i^nd then, in amber: 
and, frctquently, in the banks of certain riyers^ envc:? 
loped by calcareous depositions. 

d. 59. Ferns fJRZ/ce^Jhave^' their fructifications, 
in spikes, or in dots^ lines, &c.j on the back or mar- 
gin of their leayes; or at the root." (v. Hull's Intro- 
duct. Linn. Syst. p. xlix. ) 

-> Obs. This tribe or family of plaids furnishes by 
far the most beautiful, as well as the most perfect. 
Vegetable petrifactions that occur. The original 
species, with very few exceptions^ aye unki|own.-r 



t O^e, the original of wiiich appears to be the Jucus vesiculosus^ 
ha3 1^0 found in marl, along with shells and o|her marine bodies^^ 
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The' fossik. are almost always found in argillaeeius 
strata, productive of coal and ironytone. 

e. 60. Grasses (Gramam) are furnished with 
¥ery simple or andiyided leaves, a hollow, jointed 
stem or cuhn, aod a glumose calyx: the ^eed is sin* 
gle..(Phil.Bot.p. 37.) 

Obs. This tribe gives form, also, to many petri- 
factions ; but they are rarely in a perfect state.^ — They 
are, in a great measure, eonfined to argillaceous 
rtrala:--«-The species are unknown as recent plants; 
but, in genial, aj^ear to have been allied to the 
canes and reeds indigenous io the Indies. 

f. 61. Palms (Po/m^) have a simple stem (^al^* 
dex) frondose at the top, and their fructification on 
a spadUvy proceeding from a spathe, (w. Phil. Bot. 
p.37.) 

Obs. Petrified fruits, apparently from sp^ies be* 
longing to the genera of Cocos and *4reca, have been 
found in argillaceous strata, with other vegetable re* 
mains. 

g. 62. Plants (Plants) include all Tegetables^ 
not referrible to the foregoing tribes — ^andareeither 
Herbsy Shrubs, or Trees, (v, Phil. Bot. p. 37.) 

' Herbs are such plants as perish annually down to 
the root. 

Shrubs have several permanent veoody sterns^ di- 
viding from the bottom. 

Trees have only a single permanent woody trunk.f 

■ ■ ■ ■ ... .. I J W I I !■ I . I.. ! ■ 

t These distinctioDs are according to the Qommoa acceptation, 
of the terms Herbs, Shrubs, and Trees. — Linoaciis makes the dif- 
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■ Obs. FmsH plants urn nwrt coinmoD, coaMiared 
as a distinct lribe> than the remains from the ftD^ 
eeedii^ families ; hu(t are nurely fomAki aa perfect 
a stal^ — ^Trees and dbrufcs tcUma preatrve tfaair £s« 
lii^e %theB petrified ; and wmtmg the camervata, tiia 
leaves of trees^ &c.^ are generally detached ftoiatiie 
stetns. 

The petrified wood of trees ia eemmoiily foimd 
ia vertf recent 9e«t$ (¥. Soii« seat, &e.) — ^Tbeir 
leaves sometiaies occiur in modem, calcareous tracts* 
Petri^d pl4mt$ in general, howerer, are most fre* 
quent in argiilcKeonsMts, iriA othsr v^etaUe rdi% 
quia. 

b. Parh 
represented by rcliqma ace either animal or vegetable^ 

A. 63. THE ANIMAL PARTS {Partes mi^ 
vu^iym. ) are either imwte or fabricated. 
, a* ^, iN^AtB ANittAL P. (PttTies animal, in^* 
naikm) die thwe partoof .Ibe body diat haiebfoft 
produced independently of any efibrt of the aniQM|lf»**« 
wd ate either exteraal ofr iotoinal. 

Obs. kmsm^iktiafnmepart^oiimvi^ 
are the priols^l ivtemcd ones^ tiliaigii^ their form 
to extraneous fossils— these oosMtitute the sAel^km> 
which is peculiar to the four first classes of pmvalil^ 



crence ottureea tbeon to coiwist in tttt mode of buddii](g» er m 
the want of buds — but observes, that with respect to trees and 
shrubs, nature has placed no finiits between them, except in the 
crpinion of the vulgar. 
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Tkt hones of land^ftifaals (indudiiig tbdr teeth, 
hom^^ l^e. ) are rai^ fbuoft in* the {^rifled states* 
and nfipfer at air^ great depth/ or fbrnling/ m it 
were> constituent parts of the solid strata.^-^fttit, for 
tbe most part^ are mere ctmservcaaj loosely deposited 
in ailurid tracts^ or in caverns and fissure^.f ' l^e 
banes of the amphibia,taA of ttie aquatic in^mm^^o; 
(air the s^ats, Pfabd®, and the uohales, Cete.) are 
sometimes found' petrified; but more commonly^ 
canservata : these ar^usually lodged in recent stratil 
( tr. Soil. Ac. ) . Th6 hmes of fish are either htrd 
and spinods^ or cartilaginous knd soft-pointed-^lhos^ 
of the iBrsi kind occur both petrified and conser^ 
tated> in modem an^ less ahcfenf tracts— the bone^ 
Df cartilaginous fish^ their teeth excepted^ very rarely 
preserve thrir form in the fosisH state. 

The various external p^xl^ of animals^ to be con- 
sidered as innate^ and which are capable of giving 
their form to reliquia^ are prinbipally the scales and 
jfins of fiudi^ the homtf covering in some of Hm ams, 
phibia ( the testudines ) and the integument which in- 
closes the whole of the body in idsects : most otihhe 
are fdund jn tiie petrified state, in the modern ahcj 
leis ancient strata, (y. Soil, &c,) — ^Every partpf 
the bodifj as well internal as external^ of certain: 
crusts^eotts woriw^ is founds ako>in.the petrifledi 
ttate> and incorporated with the solid rock^ in th& 
most ancient of the secondary strata. 

r ' , , . .1 . . „ , . I r . ■ , . ■ . . . 1 1 

t Vide page 12. note ft. &c. 
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fabricate) are parl^fiuperaddcd to thebo4y>by pome 
voluntary? effort, of the,aBimal.— These «re.sJWte 

Bodfuleim^a, 

Shjbjl ts axe hard^ calcareous^ moTi^aUe cot eriog^, 
formed. by an external appositiop of mptt^r,t, «e*- 
ereted by the inclosed aoimaL . 
. Shells are peculiar to cectaia g«iera of vermes, 
—In respect to their general structure, shells arc si- 
llier midUvdives, bivalves, or wUvaives.i:^ 

FcLCiMJESNTsf+t wc immoyenble^ calcarwus or 
i|iembraQaceou8 j)r0f)« or supports, foriued^ also, by 
aa apposition of matter, secreted by different species 
of zoophytes, ttft — Fulciments jre always fixed by 
the base to some other body, from which they are 
extended in various forms^ more 9r less plant-like. 

In structure, fulciments are solid or cellular-^^he 
solid, when recent, are vUeimal, being surrounded by 
the zoophytes which fabricate them — ^the cellular 



* f I Vide page 47- notef. 

tt For HB explanation of tfaeae an4 cQndt terms, see tfie <ad of 
this section. « 

ttt We have adopted this term as a general one, fo distinguish' 
al plant-like bodies formed by the Zoophyta, as habitations or snp- 
p^rts; and wUch, nccordii^ to thev consistence, ar^ denonunated* 
atnd, Cfnrtdline, spange^ Sec. 

tttt Fuldments are not innate bodies, altfaongh essenliai to the^ 
existence of the worms they support.— -Like shells, they are gradu* 
ally produced by a deposition of calcareous and oieiabrana^eous 
Blatter, exuded by the animal inhabitants. 
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^ • • • • .r 

^re eijcternal^ and enclose the animals by which they 

are formed. 

Obs. The fabricated parts of animals are those 
, which are most common in the fossil state^ both zi 

petrifkctions and conseryata.— The petrified abound in 

ancient calcareous tracts: the conservated iniheless 
ancient and modern, (v. Soil. &c. ) 

B. 66. THE VEGJITABLE PARTS (Par- 
tes vegetdbilium) are such as belong either to the 
substance oi ihe igX^xii^ Qt to its esternal form an4 
structure. 

a. 67. The substance of a vEOEtABLE (iSwS* 
stantia vegetab.) consists of the cuticle j^ outer 
barJc^ inner burk^ wood, and pith. The cuticle 
(epidermis) covers tht outer hRvk (cortex) ftomi 
which is deposited the inner bark (liber),— Thh 
last changes grjtdually ititohard rings of wood (lig^ 
num) surrounding the pith (medvila): 

Obs. Of these the cuticle, outer-bark, and wood, 
are most frequent in the fossil state : the inner bark 
mi pith are ravdj> if erer, to Imi U^w^^ eijthier in 
conservata or petrifactions. The cuticle is often wi* 
dent, in the form of a pellicle;, bituminated or car- 
bonized^ coatingthestqne or other mineral, under the 
vegiBt^^bl^ figure; but, it is the oyfer bfirk that gives 
its structure, in moit instances^ to the bo4y pf iiffi. 
petrifaction; at lea»t, if the iutemal texture of thai 
original be wanting— when that is present, it is 
generally the wood of the plant, which forms the 
reliquium. 

IT 
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Wood is found in everj state of mineralization, 
from the complete petrifaction to that, in which the 
original substance remains almost unchanged. It oc- 
curs mostly in alluvial tracts and other modem strata ; 
9'lso in water ; sometimes in veins and fissures ; very 
rarely in the less ancient of the secondary strata ; 
but never in the more ancient ( v, Soiii.)t 

The other vegetable substances, which preserve 
their form in reliquia, of course are frequently 
found, where the remains pf the external parts of 
vegetables are also common — ^i. e. in the argillace- 
ous strata of less ancietU tracts productive of coal, 
—(v. 69.) 

, b. 6^. The external parts ot vegetables 
{Partes vegetabilium extern. ) may be divided into 
the root J trtmk or stem, leaves, fulcresj nnd fructifi- 
cation. — The root (radix) is the part which 
nourishes the plant, and from which the trunk or 



t At lei&st, never ss a constituent, or an imbedded part, of 
sudli^rata. 

. The most singular situation in which petrified wood has beea 
found, is that in New Soi|ith Wales, — described by Mr. Collins as 
a small, sandy tract, a considerable height above the level of the 
sea, covered with the scattered, broken branches of dead trees^ 
and what appear to have been their stumps and roots, still sticking 
in the ground, but changed to a brittle kind of calcareous stone. 
. The sandy deceits of Egypt, and of some other countries, also 
afford petrified wood, which seems to have been the remains of 
trees, once growing in those rituations. 
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stem is produced. — The stem (truncus) is tlie part 
which multiplies the plant; or produces the leaves 
and fructification.— The leaves (folia) are the parts 
appropriated to jespiration.— The fructification 
(fruct'\ficatio) is a temporary part for the purpose 
of generation — and the f uteres (fulcra) are parts 
which support or defend the plant, f 

Obs. The external parts of vegetables most com^ 
mon in the fossil state are the leaves and stem. — 
The rooty fulcres, B.nd fructification are rare in the 
mineral kingdom. ff 



Terhsj 

distinguishing the reliquium according to its pro* 

totype or original. 

* Kind. 

The terms appliedio ihereliquiumio discrimi- 
nate it,by i\\ektnd of organic body represented^ 
are formed with a reference to the name^ by 
which the prototype itself is distinguished ; as 



^ The primary parts of a plant, according to Linmem, are the 
1. Rooty 2. Herby 3. Fruttification. — ^The herb comprehends th^ 
leaves, stem^ Jutcres, and hyhemacle.-^Tb!t fhidilication contains 
the calyxy corolla, stamenit, pistii, pericarp, seed, and receptacle. 

ff Succulent roots are not found in the fossfl state. « 
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a.) (50. MammodoUthus a fossil or petrified 

JUammal. 

6 1 . Oraitholithus a fossil or petrified Avis. 

62. Amphibiolithus ^a fossilor petrified 

Amphibkim. &c., &c. 

6. ) 63. Anomites a fossil or petrified Anomia. 

64. Echioites Echinus, 

&C.&C. (v. i VI.) 
♦* Part. 

The terms distinguishing the reliquium accord- 
ing to the part represented^ are such as relate to 
a. Animal parts; and 
1. The innate; as 
a.) 65. OssAL (reliquium ossale)deriYmg lis form 
from the bones or internal skeleton of the ori- 
ginal ; this may be 

66. Vertebral {vertehreUe) belonging to the 
vertehme. 

67. Dental (dentale) belonging to the teeth. 

68. Costal (co^ale) belongiiig to the ribs, 
&c., &c. 

b. ) -69, Integumental ( ifUegumentale ) a reli- 
quium taking its form from the integument or 

t Ossal, testate &c. belonging to hantSy shells, &c. — For the 
tenns ossetmSf testaceous, kc. vide article substance, x>f the pre- 
sent section. 

ft A general knowledge of comparative anatomi/, as far at it re- 
spects vertebral anim^s^ and the terms &c. by which tUe bones 
sat distinguished, will be found indispensably requisite to the study 
of extraneous fossil. — For thb the works of Cheselden, Hunter, 
Home, Cuvier, &c. are to be consulted. 
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external covering of the original; this may be 

70. Squamal (squamale) belonging to tbe 
scales, as in petrified Jish and amphibia — 

71. Crustal (crtistale) belonging to the crt^At; 
as in petrified insects^ and echini ;tt 

&c. &c. 



f In insects, tbe external crust or covering is considered, by ana- 
tomist, ^ analogous to the bone^, in the higher classes of animals. 
f f The covering of the Echinus may be divided into tfie 
crust and its appendices. 

The Crust (crusta) is the hard, calcareous, bone^like integu- 
ment, in which the animal is enveloped. — Its sbrface is ge&erally 
covered with tubercles, to which are articulated oioveable spines of 
various shapes and sizes. 

tfOMputh ips) the aperture of the crust through which the in- 
closed animal takes its food. — It is quiuquevalve, and always 
situate in the hose of tlie shell. 
Vent (finus) the aperture through which Hie excrements of the 
animal are passed. Its situation js various, being more or 
less distant from the moutii. — It is freqently closed by a kind 
of operculum or lid ; and hence is not always visible in the 
fossil subject. 

d.)Base (basis) the bottom part of the crust, in which the aperture 
of the mouth is placed. 

Apex (apex) the top of the crust, opposite to the mouth. 

Ambit (ambitus) the outline of the crust when placed on it» 
base, and viewed from the top. 

Margin (margo) the edge formed by the crust's taking a com- 
pressed or flattened shape. ^This is whole, dentate, sinu- 
ate, &c according to the species. 
4.)Pores (pari) innumerable minute holes with which the shell is 
regularly perforated. — ^These are of two kinds. — ^Through 
the One, slender and almost imperceptible ligaments and fibres 
pass, by which the spines are attached to the tubercles, and 
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c.) 72. Corporal (corpordle) a reliquium taking 
the general form' of the body of the original ; 



. rendered moveable at the will of the animal — ^through the 
other, the tentaculn of the animal are occasionally protruded. 
(v. amJmlacra,) 

Foramina (Jaramhta) apertures distinct from those of the 
mouth and tent, and only present in some certain specks. 
— In the compressed or flat echini they are often large pervi- 
ous holes, formed by the local coalescence of the opposite 
sides of the shell — ^theu* number varies from two to six. 

Sutures (suiura) are the lines which mark the juncture of on^ 
part of the shell with another part--the cilist being composed 
of many pieces, joined or articulated together — ^the suturee 
are dentate, ferrate, &c. 
if.) Ambulacra (amhidacra) lines consisting of two or more series of 
pores, disposed in regular forms, so as to divide the surface 
of the shell into compartments or areas. 

Areas (areof) the parts which lie between the ambulacra. These 
two last terms Imve been adopted by Linnaus, with a refeience 
to the su))posed resemblance between the surface of the sliell 
and a garden, divided by walks into beds or areas. The 
number and disposition of the ambulacra and areas afford the 
leading specific characters of the greater part of the echini. 
The APPEXDICES (appendices) are parts attached tothecrt»f: 

these are the spines and teeth of the echinus. 
ii.)Spines (spines) long, hard, moveable bodies, affixed by one end 
to the surface of the crust — ^Thcy vary greatly in number 
and shape — ^are frequently marked with tubercles and lines 
— are obtuse or painted: fusiform, subulate, clavate, kc\ 
kc. On the deatti of the enclosed animal they usually 
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as^ in some petrifactions pf fish and vermes^ 

2. The fabricate ; as 



fall from the shdl, and ftence are rardly found attached to 
it in die fossil subjecs. 

The petrified spines (faptdesjudaki of authors) differ consi- 
derably in their form^ fi^pm those of the known living animals 
. — and hence Linnaeus supposed these fossib not to have been 
the spines of echini — ^that they are so» however, is now placed 
beyond doubt, as some of the most singular in structure have 
been discov:ered, affixed to the crust, as in the recent state, 
i^ jTeeth (jdentea) five, small, oblong, moveable bones, articulated 
to the same number of internal processes, placed perpendicu- 
larly round the aperture of the mouth. 

The teeth are often found in the fossil state detached from, 
the shell. 
We have given the above definitions of the parts of aq echinusp 
at we do not find them explained in any work to which we have, at 
present^ an opportunity of referring. 

^ i The terms, applied by Lmneus to the external parts of am* 
mals, should be carefully studied by those, who wish to gain a. 
knowledge of extraneous fossils, or communicate their observations 
on these bodies to others. To such the " Enchiridion HisU NatJ^ 
«f Forster may be recommended as an excellent publication; but; 
we must observe, its usefuhiess would have been much increased, if 
the authoi:. had extended his plan through all the classes of the 
animal kingdom. Since the present work went to the press, we have 
seen *' Elements of Natural History" published at Edinburgh, in 
which, lists of the Unnsean zoological terms, with very correct de- 
finitions, are given; so as to supply, in a great measure, those dft- 
ficiences noted in Forster. 

The following are a few terms which either do not occur in the 
Linnaean writings, or not exactly in the sense, in which we have 
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73: Tt:SiTXz (testate) a reliquium deriving its 
form from a shell ; f and 



employed them. — (v. Deibyshire Petrtf.) They will be found ne- 
cessary, in discriminating the external partB of the body in ceitain 
fossil zoophytes. 

' SlTPE (stipes) the elongated appendage to the body of the 
zoophyte, by which it is frequently (not always) affixed to stones^ 
rocks, and other sobstances — as in Ifythra^ Vorticelh,' Sfc. 
Linnaeus calls this part sfirpSy atenti he also applies to the mem- 
branaceous, homy, and fibrous supports, fiibrlcated by the 
Gargonia, Isis^ Flustra, &c — By Gmettn the term Is Airther 
ejttended to the stony matter or corals deposed by the Lfftho' 
phyta t)f Linnaeus, and in this 'sense we have retahied it, 
~^But the fleshy stem in Hydra, Set, as well^as the cnistaceous 
one in the genus Stylastrum (v. Note on the ^tylastrum, §• V«) 
is an innate part of the animal, and perfectly distinct in its nature 
ftom the fkbricated props otfulevments ; nVhelfier sbHd, as n OM^ 
gonial Isis, &c. or cavernous, as in those blunging to the Madre-* 

pora^ Tubipora^ &c* ^We have; therefore, deemed k expe« 

dient to mark the distinction by appropriate term^. 
Disk (discus) in an articulated stipes the internal part or surface 
by which one joint is united to another. 
• Ambit (ambitus) the surrounding, external surikce of each joint 
of At stipe. 
Branches (rami) are the lateral arms proceeding from the stqie 

(not from the body) of the zoophyte, 
f The terms used in discriminating shells are very numerous: 
for their explanation we refer the reader to the " Fundafnenta 
Testaceologiie,'' given in the " Anuenitates Academicie r and to 
the work above mentioned, viz.. Elements of Natural History. — 
The following imperfect list of testaceological terms is introduced 
here» merely to note a few, we have found it necessary to add to 
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74. FuLCiMENTAL (fulcimentole) a^ reliquiuiii^ 
deriving its fo^rm'from a fidtimttiV (v. pagcf 
102. Note f.) 



those already in use — the structure of some fossil sheHs varyifi(y 
coDstderaUy from that of the recent kinds, even of the same ge- 
nus — ^particularly in the anomiie and fumtHu 



SheU; (Jesta.) 
MULTI VALVE (mti/^'vo/m) consisting of more pieces or valves 

than two. 
BIVALVE (bividm) consisting of two pieces or vsdves. 
Hinge (cardo} the joint on which the valves moveiti 'opening and 
shuttingi 

We cottsMier it asr including Aeit^ttior margin fi^aitattS^e 
of Uie-shdl which lies between the' beaka*^^ kgmkeni (h^^men. 
Linn,) or the membrane connecting the vdves, and coveiing the 
amierhr chink (rima oMerior. JLmft.)— 4be past^wrpttrt (anUi^ 
JLinn.) of the shell, immediately behind the beaks, and'whitii often 
takes^ a dq>i«ssed or concave fortn — aAd the teHh (denies) or 
eminences with which the inner surfiice of the hinge is* set. 
a.)Compact(c0are#ii<«^) closer or pressed together between the besdcs 
— ^not extiemaUy flat or spreading. Tlie hingie m wbst shdls 
is compact: the term is used in describing the anomUee ^d 
areit€ty inopposiiibii to patula^. 
Patulous (patvlm) externally flat and broad between the beaks; 
as in certain ahomitte', &c. 
^.) Extended (extentm) long; running the whole length of the 
shell; as in sokmt^, many of the anamitie, &6. (car do 
longitudinaUs. Linn,) 
Short (curtus) not^extended. 
c.)Straight (rectus) fonrnag a straight line, (basis transversa, L,) 

Curved (cttr«Ms)bent; inclining more or less ftom a straight line. 

rf:)Cut (sect'us) divided, in the larger valve^ by ^^ slit or narrow 

opening, which forms, when the valiaes are united, a triaCngpi** 

lar/(?rfl»ieii,' between ibe beaks; ^as iu.jpa»y ortlie sttaight-i 

hinged anomitay &c< 

o 
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b. Vegetable parts ; and 

L Those of Hie substance; as 



Entire (integer) undivided; without any slit or opening- 
anomitiB have an entire hinge, and a perforated beak. 
Beaks (nates s. umdones) the peaked or prominent parts of 

the shell on each side of the hinge, 
a.) Reflex (reJUx€e) bent backwards; inclined towards the back 
or surface of the valves. — ^This direction, so contrary to that 
which usually takes place in the beaks of shells, we have ob- 
served in two or three species of anamita. — ^The term a 
opposed to 
Inicurvated (incurvata) bent towards each other; and 
Recurvated (rfcttrvo^ir) bent towards (the posterior matj^n. 
In the linnean writings, however, the temarecurvata and 
reflexes appear to be synonymous. 
&.) Divaricate (jMmricata) separate; standing at a distance friHB 
each other. 
Approximate (approxinuda) approaching near to each other^ 
but not toudiing* 
^ Converging (conntv^fe^) inclined to, and toucliing each other. 
Incutnbent (incumbentes) converging, and one lying over the 
• other, 
c.) Spiral (jBpiralea) with each beak twisted like the spire or wreath 
of an univalve shell.. 

Erect (erectce) the beak of the valve is said to h^ erect, if it 

' ' rise (the valve being placed with its concavity downwards) per- 
pendkuiarly from the hinge.— This position takes place in 
several anamita:, 
Mabgin (margo) the extreme edge of tlife shell, at which the 
valves separate. The margin is divided into the inferior 
part, or the margin of the hmg^(margo inferior. Linn.) the 
posterior part, or the margin following the jonal depression 
{margo posterior, Linn.) the anterior ^^^uct, or the margm 
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a.) 75, Cuticular (reliquium cuticiUare) having 
received its form from the cuticle or epidermis 
of the vegetable. 

next to the ligament (marga anterior^ lAnn.) and the upper 
part or margin opposite to the hinge (margo superior. Linn.) 
Entire (integer) without indentations of any kind.. 
Sinuate (sinuaius) with a bending or indentation in the upper 
part of the margin— as in many species of anomita. The 
term b also applkd to the valves (valvie sinuata) when the 
sinus or bending of the margin is continued by a channel 
or groove icanalis) up one valve, with a corresponding con- 
vex wave of ridge {lira) down the other. 
Thb SINU3 isinus) differs according to the margin and the ridge 

and channel, 
• Margin, 

ii.)Large (magnus) when it occup^ not less than one half of the 
upper margin. 
3raa]l (parvus) when it doies not extend through more than on« 

thu-d of the upper mar^. 
Long (longus) when the depth of the sinus at the margin ex^^ 

ceeds its breadth.^ 
Obsolete (obsctletus) scarcely distinguishable at the loargin. 
i.) Angular (angulatus} forming an ai^e at the margm. 

Rounded (rotundatus) forming a curve without any angle or 

break ;' not angular. 
Cuneiform (cMneiformis) long, tind ending* in an acute angle. 
Obtuse (obtnsus) rounded; but forming only a small segment 

of a circle. 
Truncate (truncatus) ending in a straight line at the margin — 
so that the sinus hassomewhat of a square* sqppearance — or 
seems as if it had been cut off, where it would otherwise 
have formed a curve. 
iu)Plaited (plicatus) with large, angular indentations at the mar- 
gin. 
Waved (undatus) with large, obtuse or rounded indentatioi)^ 
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.J. ) 76. Cortical ( corticale ) haTing its ori^ from 
the oitter bark. 



at the margin. The indentations in the margin of the sinus 
are to be numbered by the paints, which are directed to- 
wards the beak of the smaller valve. They vary from two 
to nine : when they exceed that number, the sinus is properly 
said to he dentate, crenate, &c. I^he plaits or waves of the 
margin are not always continued by the same kind of folds 
down the ridge and channel — those of an angular form fre- 
quently passing into obtuse or rounded furrows, while the 
waved are often continued by sharp-ridged folds. In many 
instances, also, the indentations at the margin of the sinus are 
very large and strong, without any correspondent folds on thfr 
surface of the valves. 
Dentate {dtntatus) with small indentations in the margin. ' 

* * Ridge and channel. 

«,) Continued (continuatus) when the bending at the margin is 
continued down the valves by the ridge and channel, which 
gradually diminbh till they reach the beaks. 

Half-continued (semi-continuattu) coutinued by the cAfOfiie/ 

down the larger valve; but without the cprreq[xindent,rji^ 

in the other valve. 
Abbreviated (abbreviatus) not continued down to the beaks 

— ^growii^ obsolete at a small (fistance from the margin. 
Ir.) Striated (striattis) with the rid^e and channel longituduwlly 

marked with slender lines. 
Sulcated (»M&aftw) with the ridge m^d clumml |o«gitudjiud|y 

marked with deep ^nd broad lines. 
Smooth (Jccvis) neither striated nor sulcated. — ^Tbe ridge and 

channel of the sintis are often smooth, when the lateral part* 
. of the valves are marked or scored with lines. 
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c.) 77. Lignal {lignale) Vviii^itsM»i^)fi:Qmtlee 

&c.^ &c. 



Valves (valva) the pieces of which the bivalve is composed. 
^•)OviU (onifes) obioiig, the extneimties roanlled andecftkd. 
^Qv^te (finat0s) obloDg, the extrtsnties mwded/'but not equaL 
— In shdk'the esttrmBities 4f the ^vai or ovttte Cgiire may 
be formed either by tfaeietfJSrsmd opposite margin, or by 
the iateral margiiM; aocovdii^ as the extent of the valves 
from the hmge to the superior margin is greater or less, than • 
the extent of the valves in a transverse direction. — Hence 

i«)Longitudiiially (bmgitudinaUttr) 
Transvcrsly (transversim) or 

Obliquely (afr%tfe) must be added to the terms oval, ovate,ob- 
longy &c. when, for the sake of specific differences, it becomes 
necessary to dktinguish Ihe direction in which the valves have 
been produeed or .extended — as, longitudinally ovsd (longi- 
tudinaliter ovules) oval, the diameter of Ibe valves from the 
binge (to the opposite margin exceeding the transverse, or the 
diameter of the valves from side to side : transversly oval 
(tvan^vernm ovaJtes) ovid in a contrary direction ; the sides 
of the shell being equally produced andforming (he two extre- 
inities of the oval figure: — obliquely oval (oblique ovales^ 
oirad, but with one side of the shell more produced than the 
other, so timt the valves, though regularly oval, are inequilate- 
ral (valva nuBfuilatera) &c., &c. 

r.)Obovate (0bovat€e) are Icmgitiidinally ovate; but narrower at the 
base or hinge than at the opposite extremity. 
Scroitifonn (serotiformes) are obovata ; gradually swelling from 
a small or contracted beak and hinge, till the shell becomes 
gibbous at the superior margin or extremity. 

UNIVALVE (univalvis) consisting of a single piece or shell. 

VoLUTJLONS OE WREATHS {Anfractus) the cu-cumvolutions of 
« spiral or twisted shell. 
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2. External parts; as 

a.) 78. Radical {radicale) having its form from 
the root. 



a.)Invqlute {invobai) re?olviiig fnthiii, and, in a greal^ measure, 
hidden by the first or outward wreath. — ^We b^^ve, this is 
not exactly the sense, in which the term is u»M by Lmn6. 
Manifest Immifesti) more or- less external ; visiMe. 
S.)Disjunct (disjuncti) idi^oined; more or less distant from each 
other. 
Contiguous (contigui) close : not separate. 
e.)£xtr]nsic (extrhueci) contiguous, but not inserted or indented 
one into another. 
Inserted linserti) each wreath received or indented, more or lesi^ 

into that which surrounds it. 
Slightly ipserted (subinserti) almost extrinsic 
Ambit (Anbitus) in depressed univalves, the circumference or 

back of the outward wreath. 
Disk (DUcus) In depressed univalves, the surface on each side 
of the shell, exclusive of the ambit. — ^The amenUa give 
examples in the use of the foregoing terms, n, ft, c, &c, 
' + FuLCiHENTS. Vide pages 88 and 97. 

The terms employed by Linne and other naturalisb, in de- 
termining the variousspecies bdongmg to this tribe of anknal bodies, 
are nufaierous; but we are not ac(]^ainted with any work, in which 
a regular or scientific explanation of them ^as been gh^en.— The 
following Tabular View of the parts, &t. of the Fuieiment 
(drawn up some years back to assist our investigation of the fossil 
subjects) may not, therefore, be unacceptable to the student. We 
must premise, however, that it is offered as a mere sketch, which 
we should be happy to see improved and filled up, by the more ex- 
perienced in this part of Natural History. 

The reader will observe, that we have not always adhered to the 
terminology used by Gmelin in his descriptions of these z^ophyta. 
As, however, the edition of the Systema, which beai^ bis name, is 
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i,) 79. Truncal ( truncale ) deriving its form from 
the trunk or stem. A tnmcal rdiquium maj 
be 



the one usually referred to, we undoid[>tedIy ahould have done so^ 
if we had found him uniform in the application of his technical 
language : but this is by no means the case; the same part, or 
iti modificatkms, being frequently designated by terms completely 
disnmilar; particularly in those species which have been taken up 
from Pallas and Solander. * > 



Fulciment (FiUcimentum.) 
Tabula Stnoptica Pabtiuih. 



a 



f4 



YssievLA 
BulUda 



rOflcnlnm 
• • • • ^ 

^Basb 



Dl8S£PIBfENTVM 



^ Stibps ...•....-« 

» Tubus 
Stipes 
Cumulus 



Baizs 



jSupcrficies sup. Tparies 



Superficies inf. 
Mai^go 



Ambulacrum 

Interstitiam 

Bachis 

Geniculum 

Articulus 



Axis 

Fundus 



Cellula ' ** ! IUceptacii!um<; 

DentictUus 



''Operculum 

Margo 

Osculum 

Centrum 
Septum. '* 



Calyculus 
Poms 
Stella 
Anfractus \ Basis 
Lamella--*' -^ 

.(^Marfft 



Ramus 



• • • • • ^ ] 



Ramulos 
I T di esm ul a 



f^ 



10* f. nil tttST^. GUAR; Prototype; 

80J CMtlme {cOuHnum) cfrJ ofrJgiliatiifg' frbnr 
fbe sMlh ol^ssf htrV: 



DEFINITI6NS. 
PftlMAKY Xbrms. 
The Fi>LCl]iffi«iT is dsluigiudied a^eidiiigr.ta ito' CMuisUnee* 
and pnartsk 

* CONSISTSNCS. 

Cqbax (cofTA2ft'tifn).a &lcaiiciitt>f a.6fDi'aiid,r oAeo^ etiwy^su^ 
stance; as in Madrepfiroi Mill^p/OMh CsUeffira, Im^ maof > 
o{ the Gorganias, &e.f &C. 

CoKALLtNE (carallina) a fulciment of a membranoqsy filamen- 
tous, crustaoeousy . or, often/ ftiable substance ; as^ in the ge- 
nus CoraUinai also in iSsrlaflorui, Fbistra, he, &c. 

Sponge (spanghfj a fcddmtnfr of a-fttkuhto^ fifoous, and« ge- 
nerally, flexible substance; 4tt inJlie genus Spangia, The 
masses* of interwoven fibres called 9f9nge9 are merely fidd' 
tnait9 to a living gelatinous matter' with which they ar^ 
doathed in the recent state. 



• • 



PABTS. 



Basis (ftam) the part by which the fulciment b attached to aio* 

ther body. 
Stirp {stWpa) the whole of the fulciment rishigf fiViili* ttnilMJus, 
exclusive of die disiepimefUs and vesicles. 
A. Kind. 
a.]Tub^ {t^dfis) the stirp peculiar to the Tkhipara and Tvhdtt- 
rta< — — ^W-hcs joiBto<t as inmany^Tv^^/an'^^'it is* denomi- 
nated a 
Cxikmipulnius) from its resemblance to the stalk oPstem>of the 

grass tribe. 
Stipe (tfftpes) is a stirp risfag above the basis in a simple, steb- 
like ^fttoi, and expanding into, or* sliding out, branches 
of another structure from or near the-tbp only; as inCbrti/- 
lina Peniculum, £U. Zooph. Tab. 7. fig. 5, 6« Coiailina 
Phoenix. £11. Z. T. 25. f. 2. &c 
Mass (cumulus) the stiif of a caa»nM» fulciment when it dpes 
not affect a plaal orshnib-like >form.' 
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81. Culmal (culmale) haying the form of a 
culm, or the stem of the grass tribe. 



The term is also used for an i^gregaieMcimesA, when the 
sthrplets are considered collectively. 
^OStirplet (stirjmk) each distinct or separate stSrp, rising from 
the common base of an aggr^ate fulcimetat 
Tubule (tubttlus) a simple tubular stirplet. 
Culmule {culmulus) a jointed, tubular stuplet. Vide T\Ae and 
Culm. 

B. Parts of the stirp. 
c.)Branch {ramus) is the subdivision of a stirp. 

BranchH^t (ramulus) the subdivision of a branch. — '-^ ^In 

a foliaceous or leaf-like stirp, the primary divisions arc 
better expressed by the term Lacinia, or segments; and the 
secondary, or subdivisions of the laciniae, by Lacinulte or 
httle segments. 
Rachis (rachis) that part of the stirp from which lateral branches 
are put out; as in Sertularia frnttescens. Ell. Z. T. 6. f. a. 
Sertularia Pennatula, Ell. Z. T. 7- f. 1. 2. &c. &c 
Axil {axiUa) the angle which a branch forms with the stirp. 
i,)}ovBk\, {firticulus) that part of an articulated stirp which lies be- 
tween two knots; as in Isis Hippuris, T. 3. f. 1. 5. Ellis. 
Knot {geniculum) the juncture of the joints — the part by 
which one joint is united to another; as in Isis HippurU-^ 
Tubularia indivisa. Enis.*-^When the knot is formed by an 
intermediate body, distinct in substance or structure from the 
joints which it connects, it is properly called the 
Intemode {internodium) as in Isis Hippuris — IsU coccinetp 
T. 12. f. 5. Ellis.— These distinctions between the Joint, 
knotfZnd intemode, are not, however, those which are al- 
ways observed by authors in other parts of natural history.— 
Vide Martin's Language of Botany, art Articulus, Nodus, 
Geniculum, 6iQ. 

P 
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' 99. Sc«p*l (scwpo/e) having the form of a 
sca^, or a item hearipg the fructification and 
not the leaves—Perhaps, never found fossil. 



«.) Surface (mperficies) in foliaceom aiid mh/oUacemu Hirpf 
(v. inf.) 18 distisgiuisbed as 

upper {mperf. s, pofiua jsuperiar) or the ««r/irc« in which the 
apertures are plaml; as in Madrepara einerasceng, T« 
43. Flustra bambycina, T. 4. f. b. Ellis.--and ^ 

under (jmperf. s. pagina inferior) or the surface destitute of 
apertures; as in Madrepara ampliata, T. 41.— cttciffllalff, 

T. 42. £llis -When both sides of ^foUaceaus stirp have 

cells, the above distinction, of course, cannot take phce— -as 
in Madrepara interstincta, T. 5& &c. Ellis. 

Mar^(fiMrrjpo)the edge of zfoliaceous ox suhfoliaceaus stirpr^ 
the line Mrhich separates the upper from the under surfaee; 
as in Madrepara cucullata, T. 42. Ellis. &c. 

Ambalacra (amte/iiera) the elevated and, more or les^ il^u- 
6US parts of the sur&ce, which wind between the apertures 
in the Madrepara amgUmeratit et eoncatenata ; as in Ma* 
dreppra phrygina^ £11. Z. T. 48. f. 2, Madr, meandrftes^ 
T. 48. f. J. &C,, &c. 

Interstice {interstUium) 

of thesurface. In €ommon fulciments, the space 

between the margins of the Spet^ 
tures when not devated intp am- 
bulacra. 

/.) of the interior 7 ' ■ ■■ ' ■ ■■ the spaca 

partsofthemMtf. \ between the W(dis of the ceHs. 
Cells (celtula) the holes or caviti^ of the stup, in which the 
S^QGfbytes reside. 

a. The parts of the Celi. 
a.) Walls or Partitions (parietes) the parts which immediatel; form 
or define the latend limits of the celb, ' ' In 
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83. Petiolar (petiolare) having the form of a 
petiole, ot a partial stem eomectiDg the leaf 
with the main stem or its branches. 



proper .cellular fulciments, and in those ivhich are aggregate, 
when the apertures are terminal, the paries is external, and 
constitutes the sur&ce of the stirp; as in Madrepora Pa- 
fella, Ell. 2. T. 28. f. 1-^4. Madrepora Jleamosa, til. Z. 
T. 31. f. 5. Tubipora mvtsica, M.Z.T. 27. &c. In 
eumulate fulciments, and in those whicli are arbuscutar with 
lateral cells, the parietea are mostly internal, and perfectly 
distinct from the parts which form the surface ; as in /Iftf- 
drepora Ananas, £11. Z. T. 47. f. 6. Madrepora radiata. 
Ell. Z. T. 47. f. 8. &c. &c. 

b.) LamellzA.(lamella) are thin, plate-like parts with which the ca- 
vities in Madrepora are divided. The principal of these 
are perpendicular, radiating from the axb of the cell to iti 
circumference. — The base of a perpendicular lamella b the 
part which lies next the axis — its margin is the edge or ex« 
tremity, visible at the aperture of the cell. 
Axis (aris) the middle part of the cell, extending from the ap- 
erture, or external opening, to the bottom ; and round which 
the perpendicular lamellae in Madrepora are placed. 

c.)Bottom (fundus) the extremity of the cell, opposite to the 
external ofkning. 

d.)Receptacle (receptaculum) the upper extremity of the oell* 
into the concavity of which the body of the zoophyte is receiv- 
ed or withdrawn. ■ '- r— In 

Sertularia, and in some species of Madrepora, the re- 
ceptacle h distinct in form and structure from the more in- 
ternal parts of the cell; in Millepora, Tubipora, &c. it di^n 
little from the bottom (fundus) or the intermediate part, in 
which the stipe (stipes, v. former note, p. 96) of the animal 
is generally fixed. 
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84. Stipital (stipitale) having the form of a 
stipe, or a stem passing into leaves^ as in the 
Palms and Ferns. 



1. 7%e different kinds of receptacles are 
1. Denticles (denticulO small, pointed, and genersdly tooth-shaped 
receptacles, placed, mostly, on the sides of the stirp, at 
each joint, in Sertularia. 
Calydes (calycuH) little cnp^haped, external receptacles, 
found also in Sertularia. 
$. Pores (pih-i) the receptacles peculiar to the genera Mille^ 
para and Carallina. In CoralUna the pares are the external 
extremities of capillary tubes, constituting the interior part of 
the stirp. In Millepara, also, the pores open into tubular 
ceUs, which are frequently disposed in a longitudinal direction. 
S. Stars (stellixi) the lamelloso-stellated receptacles in . Ma* 
drepara. When the opening of the star has an elongated form, 
and is more or less flexuous, it is distinguished by the term 
Anfractusi as in Madrepara' labyrinthica^ £11," Z. T. 46. 
f. 34. Madrepara gyrosa. Ell. Z. T. 51, f. 1. &c., &c. 
^. The Parts of the receptacle are the 
Aperture or mouth (osculum) the external opening of the re- 
ceptacle. 
Lid (operculum) a moveable part covering the aperture in some 

sp^es. Milkpora truncata, T. 23. f. 8. Ellis. 
Mar^ (margo)tke part which defines the aperture 'or mouth. 
A distinct margin is formed by the top or edge jof the wall 
(paries). 
Center (centrum) the middle part of the aperture. In Ma- 
drepara this is generally formed by the apex or summit of 
the axis. It sometimes takes an obfong form, when the stars 
are elongated, dividing the aperture down the middle^ like a 
partition ; it is then distinguished as the 
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85. Caudical (caudicale) havittg the" form of 
?icaud€x or the trunk of a tree. — ^hecaudex 



Septum («^^tifn)— Ellis and Solander have called this tlie diss^U 
ment ; a term used by later auth6rs to express a very difFerent 
and distinct part in cellular corals. Vide dissepktumis. 
Dissepiments (Dissepimenta) transverse platerlikf^ parts ,by 
ivkich the perpendicular stirplets, in Tubipara fnusica. Ma-- 
drepora musicalis, &CC, 2ire. united. 
Vesicles {Vesiculne) little bladder-like bodies externally attached 
to various parts of the stirp in the genus Sertuland. Tliey 
have always a regular, determinate shape, distinct from that 
of the denticles. — ^When they take an heftiispheriod focm, 
they are denominated bulluia ; as in the Cellariis of Ellis, 
The mouth (osculum) of the vesicle is its aperturie — 
Thf base (basis) the part by which it id affixed to the stirp. 
In;K>me species, the vesicles appear to be ovaries, and Amtain 
eggs oiriy.— It may be doubtful, therefore, whether they 
eught to be considered as a part of the fuldment. — ^In many in- 
stances, however, they seem to be such — merely covering hydrm 
of a larger size than those in the denticles ; and from which pro* 
ceed clusters of eggs, or young ones perfectly formed and Uving — 
Vide Ellis's " English Corallines.'' 

The vesicles, as well as the denticles and calycles, from their 
minuteness, can rarely be objects of investigation in the fossil state. 

Secondary terms. 
T^be Fu LCIM ENT {Fukmentwmy 
4.)Piroper, or simple {propHum s. simplex) formed by, and sup- 
porting only, a single zoophyte. Madrepara Cyatbus, Ellis. 
T. 28. f.7. 
Common, o.r compwxni(communes. cotnpositumyformedhy, and 
supporting several distinct individuals of the same species Oif 
aoopbyte* Madrepara favosa, EUis. T. 50. f. 1. &c. &c. 
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19 a part of the root, ftceording to the Litmeao 
prmciples of Botaoy; (v. Phil Bot. p. 38. 



i.)Solitary (aolUarium) havmg only a single stirp, rising from the 

base. Aniipathes spiralU, EUifl. T. 19. f. 1. Millepora 

truncata,T. 23. f. 1. 

Aggregate (aggregatum) composed of several stirplets, rising 

fifom a common base. Madrepara cespitosa, Ellis. T.31. f.5. 

«.)CeDiilar (celltdare) formed with cells. Madrepane, &c. 

Cell-less (ecellttlosum) without cells. Gargonice^ &c. 
d!.)Extenial (extemwn) enclosing the animal or animals by which it 
was formed. All cellular fulciments are extemaL 
Internal {internum) covered by the animab by which it was 
formed. All cell-less fulciments are internal — cloathed with 
living, animal matter, full of small vessels and pores^ which 
contain (in some genera) polype-like aeoqphytes. Gor^onta, 
Isis, Spongia, &c. 
«.)Arbuscular (arbuseutare) like a little tree* or plant; elongated; 
neither cumulate nor foliaceous. 

Shrubby (Jruticosum) arboscular, branching from, the basc^ 
without any common or main stem. Madrepora HirteUap 
'finis. T. 37. 
Caulescent (caulescens) arbuscular, branching from a com- 
mon stem — ^the mam stem and its subdivisions or branches 
similar in structure. Gorgonia Viminalis, Ellis. T.l2.f.l. 
Stipitate (stipitatum) arbuscular, with a stipe or main stem 
differing in structure from the subdivisions or branches. 
Carallina Pemcmlum, Ellis. T. 35. f. 1. 
FoHaoeotts (foliactum) very thin and expanded like a Iea£ 
FluHr^B, ^c 
Plano-foliaceous (plawhfoliaceum) spreading hoiizontally 

over the body to which it is fixed. Flustra. 
Frondescent (frondescens) foUaceous, and dividing into 
branches or segments. Flustra bmnbgeina, Ellis. T.4. t b. 
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Caudex ascenden8)--Aiutit appeared scarcelj 
necessary to preserve this distinctioa in the 
present instance. 
&c. &c. 



Cumulate (cumulatwm) foimed into a heap or maafi; neither ar- 
buscidarnor foliaceotts. Madrep€Tacimglcmer0ta,M^dr* 
ahdita, Ellis. T.50. f.2. 
/.^Membranous (membranaeeum) of a tender and pliable consist- 
ence. fhstra, &c. 
Coriaoieous (cariaceum) le^tlier4ike, tough \ 
and pliable* I 

€odc-like(^&frosttin)softaiidelasti€lifcec0rk. Vrv ^.^^ g^ 
Ijgneou8(%»aatim)of the consistence of wood, f ^^ * 
Osseous (099mm)- of bone. I 

&€., &c. J 

Crustaceous (eru9t9C€mn) brittle^ and. which may be broken by 

the fingers. Caralluue. 
Stony (lapideum) brittle, but not easily broken. M^drepwa^ke. 
^.)Fibrous (fihromm) consisting of parallel fibres or threads. 
Spongy.(4;pM^t0«9im) consisting of reticulated and mfeervoveii^ 

fibres. Spimgim. Some cS the 9iimy fukimentM may be 

also allied fsgfm^, when their texture is very open or pomns. 

Mairqwra pnurUata^ £llis. T^^f. 
A.)Conglomerate (canglomerMtum) with conglomerated reeqilaclee* 

vide Receptacle. 
Concatenate (cancatemaum) with concatenated recqptacles. v« 

Beoqitacle. . 
. Alveoh^ (filveolaium) with qlo^c^ angular cells, like those of 

an honey-comb. Madrepara retepotra^ £Uis T« 54. f. 3, 4, 5* 
i.) Adnate {adnatvm) apr^d^ig over, and adherent io some other 

body^ without the interveQtion of a distinct int root-like base. 

The tenn in. nsuaHy ^plied to folutC€au9 ftddmetU9f when 
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d. )86. Foliar (j'oliare) belonging to a leaf. — This 
is sometimes 



they expand horizontally, and are attadied to the substance^ oo 
>vhich they have been formed, by the whole of their under 
surface. - Flustne^ &c. 
Parasitical (jparasiticum) acSiering to another fulciment The 
adnate f\ilciments, are oflen parasitical. 
The Basis (^Basis) 
a.) Simple {simplex) not differing in form or substance from the 
siirp. Madrepara inttrstincta, Ellis. T. €6, f. 1. Madr, 
rotulosa, Ellis. T. 55. f. 1. 
{looting (radicans) affixed by radicle-like tubes or fibres. Ser* 
tularia Penndtula, Ellis. T. 7* £ 1- CoraUina Peniculum. 
T. 7. f. 5. 
Spread {explimata) horizontally extended round the bottom of 

the stirp. Gcrgonia Briareus, £llis. T. 14. f. 1. 
Creeping {rqtens) running along shells, fuci, &c. in the form 
of fibres, and generally putting out several distinct stirplets. 
^Cellaria {Sertularia. Gmel.) tuHpifera, Ellis. T. 5. f. a. 
6.) Proper or peculiar {propria) supporting a single atirp. Gin-- 

gmia Umbraculum, Ellis. T. 10. f. 1. 
. : Common {communis) sijTpporting several stirpleis. Serhilaria 
Pinaster, EUis. T. 6* f. b, Seriulariu Pennatula, EHis. T. 
7.f. 1. 
&c. &c 

The Stibp {Stirps) 
a.)Sim{^e, or undivided {simplex s. indivisa) without branches. 
Antipaihes spiralis, T* 19. f. 1. Madrepora fungites, 
T. 28. £ 5, 6. ElUs. 
. Branched {ramosa) fomished with branches. 

Dichotomous {dichotoma) branched, and with the branches 
dividing regularly into pairs. CoralUna marginata, T. 22. 
f. e.^H^lindrica, T. 5^2. f. 4. Ellis. 
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87. Froad^9l(frondaleJ deriving its form from a 
frondy or t)ie p^ulifir leafing of Fer$is and 



Tiichotomous (trichaicma) branched; dividing by thito. 

CaraOina tridem, Ellis. T. 2a f. a. 
Pinnate {pinnata) branched; the branches lateral^ regularly 

placed in two single, opposite rows. Sertvhria frutn^ 

eens, Ellis. T. 6, i. a. A. 
Netted!y-branched(reft^&il(>-ramosa sxetifarmu) branched ; 

the branches uniting with one another, so as to form a 

kmd of expanded reticulation or net-werk. Qorgonia 

Flabelhm, T. 17. ?. Milkptn-a reiicubita, T. 26. f. 5. ! 

EUis. 
Flatly-branched {in pUmo rmnoaa) dividing in one direction 

only, so as to exhibit a flat, or ian-hke expansion of 

branches. Chrgania pretiosa, T. 33. f. 3. 4.--^ftammea, 

T. 11. Ellis, 
'(.pointed {articuiatay as in Isis, CoralSna, &c. 

Nodous (ncMfo^) sweBing or protuberant at the junctures of the 

joints; as in his ochracea. Gmel. p. 3793. n. 3. 
Continuous [emtinua) without joints. 
ft.)Caulifbrm {cmdiformis) long, slender, and more or less flexuose^ 
Hke the stem or stalk of a plant-^ith or without brandies* 
Atttipathes spiroHa, T. 19^ £ 1. Qwrgonia viminaUs^ T.12* 
f. 1. J8i8 HippuHs, T. 3. f. K EUis. 
Scapiibrm (ff<;iip|^Mwi9) erect, strai^t^ without branches ; like 
the shaft of a column; viFhieh may be e^Hnirical, pri^natiCp 
&c. &c. Madrepara rnvmealk. TkMpora musica. We are 
not acquaintd with any reemt speeies, except the abore, to 
refer to, as an example of Ais term ; but the form is t^fffA- 
mon in the fessil subjects, partknilarly in ag^gate fidoi* 
ments. 
Tutl^inale (iiirUi|il«) nmrriy eanioal^naipaU atUie base, a|^ 
kerea^g inwards. AMnporO' t^g^mt^ fillii. T. 23. 
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Pakns.—^Frons, in the Phit. Bot. is con- 
sidered as a species of trunk or stem — elseT^hcrc 



d.)\>dorm (deformis) without any regular or determinate shape; 
as in many of the spangia. 
Multiform (piuUifarmu) running into many different shapes. 
Nodular ^(fioAi/am) in form of a nodule or rounded protube- 
rance — this may be globular (globosa) fungiform (Jungifar- 
mia) oval (avalis) renifomi (reniformU) &c. &c.-~as in Ma- 
drepwa phrygia, T. 48. f. 2.—denticutata, T. 49. f. 1.— 
gaka:ea,T.47.{.7. Ellis. 
e.)Spread [explanata) more or less flat or expanded; as in Ma- 
drepora interatincta, T. 56. Ellis. 
Subfoliaceous {subfoliacea) spread, and with somewhat of ttie 
form of a leaf. Madrepora eucnlhta, T. 42. — ionpliata, 

T. 41. f. 1. 2. Ellis. ^The subfoliaceaua stirp differs from 

ihefoliaeeaua, in bemg less thin and flexible-— or not so nearly 
resembling a true leaf. — See Fu^dmentum/oliaceum, pAlO* 
Bf arginate(if}0r^tnato}having a distinct maigipydividing thesysjier 
from the ifAflprsurfaccias inMadrqHnra cin€ra8cen8/r,4t3J^liSs. 
/.) Basaltiform (baaaltiformis) composed of dose, prismatic stirp- 
lets — as in £m. Madrepof'iieaJlorifarmiSf Derby. Petp. 44. 
Botryoidal (botryoides) composed of somewhat globular, pro- 
tuberant stirplets, so as to resemble a bunch of grapes. — 
Sjpongia botryMes, T. ^8. f. !• Ellis. 

. &c. &c. ^The forgoing terms, rf, e, /. are ^propiiate 

to the Hirp of the cumuliUed Jukment. See Cumulus, p. 
I04r^md Fulcimtnt^fncunmiaium, p. 110. 
. The terms, used .m distinguishing the fulciment at large, are ge- 
.ner^Uy, applicable to tbe^^uTjM as a. part« 

. . ^ . :Tftf Stibplets (^/trpttte.) 
a*)Dispei«ed (di^ersa) scattered; not united in any way so as to 
form anaggregatebody or jrnis^ of stirplets, though all rifting, 
from the same base. Sertularia Pinaster, T. 6. f. b. Ellis. 
Consociate {cansociata:) collected into one body or mass* 7W 
Kpora muska, T. 27. EUia. 
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lianflsus has defined it to be a kqf&^tmed from 
B. stipe. / 



^.)Reraote (remoiie) distant from each other. 

Approximate {approximate) near to each other, but not 

touching. • ., 

Contiguous (cantigud) close; touching one another* 
Coalescent (coakicentes) uniting or growing together in parti- 
cular parts only. Madrepcrajkxuoaa^ T. 31. f. 5. 6. Ellis. 
Coadunate {coadunale) joined together their whole length. 

Rrism. Madrepor. duplicatus, T. 30. Derby. Petr, 
&c. &c. 
it}Fasciculate {fasdculatai) collected ui bundles; many springing 

from the same point or basis. Madrepora Anthophyttitea, 

T. %9.'^fa9cictdari8, T. 30. f. 1. EUis. 
Cespitose (cespitasa) interwoven or matted together. Madr^* 

pcraAiUhi^hylUtes.'^JUxuoHL^ T. 31. f. 5. EUis. 
&c &c. 
if.)£4ual (csquaks) of the same size. Tubipara musica. EUis. 

T.27. • 
Unequal (iwequaies) not corresponding in size* JErwf^Madr, 

duplicatus, Derby. Petr. T. 30. . 
e*) Parallel (parallels) placed in the same direction, and continuing 

at the same distance from each other. Tubipara musica, 

EUis. T. 27. 
Divergent {divergentes) tending various ways from one point or 

common basb. . Madrepora faacicularis, T. 30. Ellis, 
dec &c. 

The Branches of the Stirp (Rami) 
*«•) Distinct (aefunctt) not adheriug to each other. 

Conjunct (jcoiyuncti) cohering throughout their whole length; 

as in Coraliina Phamix, T. 25. f. 2. 3. EUis. 
Anastomosing (anaatomoaantee) ruoniog much one into anothei^ 

but not uniting then* whole length — as in Millepora reticu* 

lata, T. 26. f. ^.-^Gorgonia FlabeUum, T. 17. EUis. 
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0.)S8. FukralC/vicralf) beloDgUg to a^crc 
this may be 



Coaksoent (caakseenUi) cdleriog with obe anothel: in distant 
parts only; as in Madrepomflexuom^ T. 31. f. 5. EUis. 
k.)Altemate {aUemi) coming out regularly, one after another, from 
different sides of the mam stirp; as in Sertularia FilictUaf 

T. 6. f. C. c. Ellis.-' Alternate branches may be 

Pinnatedly^temate (ptnHaU-^ilierfnjVLTrmigtdaUettmiety on 
the two opposite sides of the main sthp; as fat the species 
just referred to— or • 
Circularly-alternate (circulati$n^ltemi) arranged m a spiral 
tnanner about the stirif— rising by steps round the stirp— -^ 
TUs dispbsition of the branches, a common on^ in plants, 
is, perhaps, rare inihe pttsent bodies; We h^re u speci- 
men of fossil miUepote cortti, however, te whieh it t^ei 
placie. 
Opposite (apposiii) placed over against each other-^— oppdsitc 
branches may be 

Pinnatedly-opposite (pinnat^-oppositi) arranged Oti two sides 
of the stIrp; *ach branch being 0[^site to aAoth^r — r-or 
Decussatedly-opposite {decUssbiim'dpposiU) arranged, cross- 
Wise, in four rows; eath pair of opposite branches bdttg 
at right angles with the pairs neitt above dnd b^low It 
i.)Scattered (spdrsi) neither opposite nor alterriate-^without any 

tegular order. Crowded (con/l?fri>— Vcrticillate (t?er/t- 

ttltot')— Fascicled (fasciculaei) &ct. &c. &e. All the 

terms employed in Botany to distinguish the situation, dxree* 
tian, and structitre, of the branches of a pl^t, are applica- 
ble to the branches of an arbuscularfutciment. 
The Rachis of the Stirp (Rachis) 
Even(/<ct7M)with an eVen surfkce — Striated {striata) marked with 
slender lines. — ^Wrinkled (mgroM)— Nodous (nodosa) &c^ 
&c, &c. 
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69. Stipular {stipiih^) beftrip^ thd foTttl of a 

stipule. 

■ i - i '■ ■ I ' ' - ■■'- '■ " ■■ — —..,.,■., ■ Q . ■ 1^ 

7^ Joints of the Stirp (Articult) 
a)CsMdncdl (cylindricf) round, or widiout angles; longer limn 

they are thick, and with the extremities md tfikhUe piirt of 

eluji jtniit nearly equal ; as in Caraliika cj^iniriti, T.S3tf.4. 

Elfo. 
FHlfbrm (fiUformU) very long and slend^rh-«thMi4*llk«S as in 

Ctfrtillina Ptniciliua, T. 25. f. 4. EHis* 
TorbinUte (iurbinati) mversely contcal^-^eaeh joint attenuated 

Ht the base and broad at the top; as hi s^me of di€ jobts of 

CotMina granifira, T. 21. f. C. t. Eltis. 
Mofiilifonh (tmmUiforme^) rottnd and shoitj whh convex am- 

bits^resembUng beads in a dechlace; as hi Cor^Kmi Rose- 

HiiffI, T. 51. f. h* Ellffl. 
Compressed {vmpr^it) hilgMdIy flattened s ^ iA CmiUina 

Tuna, T* 26. f« e. £!&«— <3ompffesS^ jdttits may be round 

it.)Stniaed (^^idiN) ii»rked with fiup^eial pataU^l lioei. 

Snl^^ted {Mtioaii) mtrkeA logitudintaiy wUh dw^ chand^b; as 

&c. &c. 
f.)Denticukt^ {geHiltUhtii) Mtoih^ with sinftU tO(dtt-^p«< A?- 
eeptacles; as in the genus Sertularia. 
Cidycuikte (ealycliftfrl)--^-^with €U)i-&aped r^^MrpiiMAt. Ser- 

/.)Confonn (canforma) resembling each other in ^hape. — 0ifform 
(difformea) of different shapes m the same stitp.r^-^lqual 
{tequates) of fiie satne 8iiEe.-*-Uliequal (In^i?; tM/e«) not cor- 
responding m sue. 
&c. &c. 

The Knot and Intbbnode (Oenicuium et Intemodium.) 
a.)9m^e (Gmicnium aimpiejc) uniting the joints merely by their 
extremitiesywithoutthe intemode ; as mCoraliina cylindrica, 
T-22,f.4.EUis. 
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/.) 91. FmislnBl(frii£tmik)\Miongmgi0^e fruit 
'This may be 



The Intbbst^css oi the Slkp (h^kr^iHia) 

* On the mrfitcf^ 

Flat(p/iiiia>-^CoBCf»re {coneawdy^vktitoii (mfk^t^y^Uovigh 

(scabfa>^R«flat^ (radt«ti^>^£veB (/ievM>~&e., &c. 

* * in the int$rior part of the amm. 

ii.)Fflled (expleta) made up between the ceil»^the spaoe between 

the slirplets not empty. 

Solid {9olida) filled whh a dose, pniforin lubataafle'^ 
Cavernous {caffertwua) Mioi large, angubur bolcil or ^vities. 

Madrepard radutta^ T. 47. £8. Ellis. 
Porous {parow) full of small, circular boles. flM^epora in- 

t0r8tincta,T.56.miia. 
Partitioned (disaepta) divided by dissepiments pr partion^. T»- 

hipora musica^ T, 27* EHis, 
Emp^ (inania) void; not filled up between the cells. Madre- 
pora angulosa^ T. 34. Ellis. Tubipora Stirueu* 6i;pel. Syst. 
Nrt. f. 3755, n, 10, 

The Cel|.s {Cellulai) 
4,) Simply (sinipfice?} not divide by lamella. Tuiiparq^ Mifle* 
parq, &c. 
Lamelloso-stellate (lamelloso-atellafa) divided by perpen^ular 

J^m^lke^ dispose in a star-like fonn. M^drepm^^ 
Lai^loso^reticukte {lamellp^tHreticulqt^) (}ivid^ bQth by 
perpendicular md horizontal Is^mellae. Mqdnrepwq. 
j^.)Pariform (pariformes) like simple por^, — OyrMiwu 4pQ» 

T|ib9eform (tubptfarmes) like tube:?. Jktbulam, i^ 

' Urceolate (wceolatm) pitcher-^h^pcfd ; more or 1^ bellyii^ out 

tpw^rds tbe bsis^> and contracted ^X the mPUtb Qr aperture. 

CelUpara. 

Alveolate (alveolatue) crowded and angnlsff, like the cells jn a 

honey-comb* Madrepara retepora, T. 54. £ 3. 4. 5. ^lis. 
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9S. Seminal (senKnale) haying the form of a 
see d ■ ■ * or 



RiDgent (ringeutes) with an oblong, or gaping apertoie; the 
upper margin rounded or arched. Flustra, 
c.)£qual (<e^a/e«^'— Unequal (imefuahs — Conform iconfcrmes) 
Difform (difformesy &c. &c. &c. 
The Walls or Partitions of the Cells (Parietea) 
aJDistintt or separate (sejuncti) divided from each other; not ^d-' 
hering to, or touching one another. Tubipara musica, T. 27. 
Madrepora angulosa, T. 54. £llis. 
United (canjunett) cohering, but still separable from one ano- 
ther. ErUm. Madr^flarifarmes, T. 44. f. 5. Derby, Petrif. 
(.)Common (cotnmuneay^When the cells are separated from each 
other merely by a simple partition, continued through the 
whole mass. Madrepora retepora^ T. 54. f. 3.' Ellis. 
Proper (projprtfl)— When each cell is inclosed by its particular 
wall, distinct or separable from the other parts of the stirp, 
Madrepora Carduus, T. SS.'—^fascicularis, T. 30. f. 1. 2« 
Ellis. 
&c. &c. 

The Axis of the Cett (Axis) 
II.) Simple (simplex) when it takes no other form hot that which 
arises irom the concentration of liie lamellae. Madrepftra 
stelhdata, T. 53. f. 3. 4. EUis. 
Tubular(lv^20h»)when the lamellaB are united before they reach 
the centra, which hence takes the form of a cylindric cavity — 
We are not acquainted with any recent Madrepora to refer 
to, as an example of this structure; but we have met with it 
more than once in fosul species. 
Cavernous (ciiveni09U«) full of small hdes or cells. Madrepora 

/avosn, T. 50. f. 1. Ellis. 
Void (inanis) — ^When the lamMtB neither unite with one ano- 
ther, 80 as to form a tttbe» nor reach the centra which hence 
R 



of a pericarp or seedr-vessd — (^ pcricfSTj^ re- 



liquium may be 



remains open, as in the tubidar axis, but ^riAont its drfned 
cylindricd stnicture. Jdadrepara cineroicens, T. 43. t, 1. 
EUis. 
Solid (toIiiuB) filed; neither tubuk^ Po^ cavernous, 
fc^^ched {sobitua) distinct pr separate frQtaitl}e/tfm^2%e.v.tenn8 
under cetUre of the receptaeh* 

&C. &C. 

The BpTTpM of the Cell iFwiflus) 
Simple (^M»pfer) not differinj^ iu fofm from tlie other parts^ pf 
tjbc cell— Straight (wiw*)— Oblique (p^U^Hua) not in the 
same dii«ctioii ^ t^ other part of the cep— Cy !in4rical (qf • 
Sndraceu8}'^C(m\c2i {amicus} Sec, fyc, &c. 

The LA^ELi JE of the (Cell {Lamella) 
tf.)Pf^rp^^^^^ {p^^rpendicularee) diyiding the cell lon^u4inaIly» 
' ' oir from the aperture to the bottom. 
Tiansrerse {transversa) dividing the cell horizontallyy or from 

side to side. 
Radiating (riiif«#»^) rmouRg from the centre, or axis of the 
43eU, tp tte wall or wcumfemiice^ in a st^-]9|e fi>mit Tte 
Plll^^ l4mM^ 9j^ perpmUmbr aod uifiatmg. Ma- 
dreporOm 
C$rc;i4ir t«irvi^ peipendicdair and dimmed coupd ffai 9a& 
ifi co|u;$»tn€ <drd0k— ^I%e rimibr and Cr«««f»r«f UtneUa 
^ iriiptirig in lUfmy of (he Jfoifrjy^^ 
j^.)Pi«ii|ct (Wlf9«^) wb^ the radMoUfig kaisdim see cc^itinued 
from the dmunference of Oe cell bwavds its aius» without 
W^ oj nvming one into aaothei. Madrefom i^^aikus, 
T. 28. f. 7. EUis.— Mfldr. stelbdata, T. i3. f. 3. 4. Ep. 
Cqi^ksoBRt (cMfescon&t) joining or uniting wftb one another 
bfsfoit tjiej jieacti the axis. 



99. Capsular (ca]^sukrre) vrHfa tKe toim of a 
. capsule — 



Atiastomoshigf (Mrif MfUMJirfe^X imffilb^ mieb MK^ bfie ano- 

Free {libera) neidier attached to the axM oof to' eadit other. 
Madrepera F^ngiie^t T. 2a« t'&, 6i EHia. 
#.)Si«|rfe^ or uodivided {simpKees b. tftA'^iMr) whm the nnBillqf 
l(ime/&arenotdraikch6d(»'«ubdhiJited; Hikirep&tA Pmgir 
m T. 28. £ 5. a EUb. 
DichotDfl&oai (ifi^A^f^^^X dMiAMgHy {Mm^ 

Pikata, T. S^/ f. 1—4. EBk 

tf«)£4«jai (<^ttff/^ aB of the ^irte si^6— Un^ina (jtnaiqmks) not 
0(M»«s|>6IKfiilg di dik^ M4J»ep&ra Fw^tei, T. 2^. il 5. 6. 

#.>6dntteiMi (e&ftiiHtUity ruli^g^^ frdHi Ae ditdfliifertoti^ to tht 
axis. Madrepara Pleiades, T. 53. f. ?• 8. ESlis. 
AbbMfviatftd (ini^refbOPtf) dhrortebecT; not r^dthifag 13ie eetur^ 
or axis; as some of the laaufUt vk MtAttfora f^igites, 
T.2fa.f.5;».HlB. * 
Ad &c. 
/>ftenKy|» (temti^ disJMrt ftd^ «ieti olhfelr— A(]^xmiafe 0?- 

piroxitMta) bear to each other. &c. 
|p.)^r«9eetmg {eatertdt) standing out abo^ve the 6pemng or niargin 
dftheoelL Madtepiffa kMeUa,T.37* M^epoHNi Cardu- 
UB, T. 35. Ellis, 
ga p t^ rt fl s ml (<ttjayret^) not prbUmded ; siinit bdow the naaigin 
of the a{i6rtitre.^ilf(nft*9bf « AMkaphiUOef, T. ig.^flexu- 
M8 T. 31. f. 5. 6; EQis^-^feffA eana^. 
*.}£ntire (fniegra) hot dMded oi< mdifinKd in thtf ftiotgirib. Mo- 
drepara radiaia, T. 4?. f. 8. £Uis. 
StBtrim (jkrrtfia}^THa6eas&i (dentiiPvMaf) &c. dnr. with die 
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95. Strobilar («/ro(f/are) with the form of a 
strobile — 



nmfff^ ttrrate, &C. &C. Madrqnn'a PiaigUea, T, 28. f. 5. 
6. £Uis. ^The above tenp9» from i. to A. reqpect only the 

The Receptacle {TUeepUumlum) 

a.)G«iiiiiiie -(jvnutiiaMi) differing in its external foim or structure 

from tiie other parts of the cell. Sertularia. . 

Spurious^ or continuate {^^rhan s. e4mtinuiUum) not disdn- 

guisheid by its exierod form from the other parts of the cell. 

Moirepcrop J\iHpara, kc-^—Tht genuine reeeptacb has 

a peculiar structure, distipct fro|n tbat of the tubular part of 

' fhe cell to which it is affixed; as m Cellaria {Sertuiariih 

lAnn.)tulipifera, T. 5. f. ^. A.-^Sertuhriafrut€scena, T.£. 

f. a. A. A 1. Ellis. &c &c.- ^Th^ spurUnu receptacle is 

merely a continuation of the general concavity pf the cell 
which it termii^tes; as in mp^t of }he Mifdrepfir^, Milb' 

A)Prpmin€sit (priminene) standing out beyond the general sur- 

^ce of jthe stirp. Sertukria. 

Sessile (sessile) prominent, but immediately attaehed to the 
stirp; not peduncled. SertulariaPennetuiaJ^.7*f'2JBUk. 

S^edunded (pe4unetUatumyd(sv9X€d on a peduncle, or stalk- 
like branch. Sertularia verticiUata, p. 50. n. 2U Ellis. 

Adpressed (appressum) prominent, but laterally applied, or 
pressed, as it were, close to the stirp. Sertularia frutes- 
cens, T. 6. f. a. Ellis. 

%>reading {patens) prominent, and foimii^ an acute angle 
with the stirp. Sertularia cupressina^ p. 38. n. 5. EUb. 

Horizontal {horizontale) prominent, and at a right angle with 
the stiip, Sierfularia tuUpifera, T. 5. f. A. EHis. 

&c. &c 

.Sfippi^ss^ {^PP^essum) sunk; not prominent, fluatrif. 
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96. Drapal(£7rtipAZe)withtheforinofairiipe— 
g.) 97. Floxsl (Jloraie) deriviDgits form from the 



c JLateral (Jaterale) placed on the sides of the stirp. Serttdaria, 
Unilateral {receptactda unilateraiia)diXl the receptacles placed 

on one side of the stirp. 
Bifarious (bifaria) placed only on the two opposite sides of the 
stirp, 
' Quadrifarious {quadrifaria) disposed on four sides of the 
stirp. V. one-roiffed, &c. 
Terminal (Jterminale) placed at the extremity of the stirp or its 
branch. Sertuhria voluhilis, T. 4. f. e. f. F. — Madrepwra 
Anthaphi/llites,T.29>'E^^ 
Axillary (ajnllare) placed in the axil, or the angle which the 
branch forms with the stirp. Madrepifra axillaris, T. 13. 

f. 5. Ellis. ^The above terms, c. are only applicable to the 

receptachs oi arbuscular fidcimenta. 
i{.)Unipaginal (receptacula unipaginalia) disposed only on one of 
the surfaces of a foliaceous or subfoliaceous stirp. Flusira 
bambydna, T. 4. f. b. — Madrepora ampliata, T. 41. f. 1. 
.Ellis. 

Bipaginal (bipagitudia) disposed on botli sur&ces of a foliaceous 
or subfoliaceous stirp. Madrepora interstincta, T. 56.-— 
Flustra papyracea, p. 13. n. 4. Ellis.. These terms, d. have 
not been used either by LinnsBus, Pallas, Solander, orGmdin 
(whose works we have chiefly consulted in forming the pre- 
sent Table); but, if admitted^ will be found useful, in maiiy 

ifistances, in preventing a circumlocution ; such as, ** Mrpe 

pori8 utrinquf inatructd* r" -^uno tantum atrato cellth 

lo8a"—8ic. 
Marginal (marginalia) placed in the margin of a foliaceous or 
expanded stirp. Madrepora cinerascens, T. 43. Ellis, 
e.)Remot« (remota) distant from each other. 



tU f. III. mST. CHAIt^ Ttotbtfj^. 

jh/aer^^tMrd reltqkta Bte tery rarey if, in- 
died^ tliey ctkt, m the tcnittA kingdohi.-^ 



.Approxiinate (apprtmmafd) near to each otber^ but not toncb- 
ing at thdr maigins. 

£otitiguous (eotUigHd) touching at a part of thdr margms, but 
leaviag interstices where the margins mutually recede from 
one another. Madr^ara anmiian^/t. 53. f. 1. 2. tOk. 

Crowded {cmferta) dose; leaving no space betwee6 them; the 
cells being so formed as 'to indent, or fit into one another* 
Flu8tra.-^Madrefora raepara, T. 54. t ^.—rideria, T.49. 
/. 2. Ellis. 
fjOis^ttiid idUHAttd;f not riaOamg hit6 6nie auofh<er-:-^dk recep* 
iaele perfectly separated by its iSmAI itnrf ij^af-gi^, ttM those 
^fii^h suri^ourid it tlimrd.—Mad^t^d pmits, T. A7. 
t t. i. tSk. Dialindreceptatlea may ht i-eMtS, (^dwded. 

Conjunct (eanjuneid) ruhmiii^ ihid, ot 6theH<46 iAfiM with, 
6h^ ^V^dibf— hot distitt% s^^^t^d 6y A^h' riita^. jifi- 
i^ept^d ihidndHtes, t. U. t l.-^ldhyHikikicd, f. 4^. f. 3. 
AEtfis; 

Concatenate (coneatenata) coiyunct by. means o/thtir bh 
Mlid, which pass 6V^ t&e mairgin o^ each ^ttOite^ and 
' unite with those fi^oDi flie i^fduhdiiij^ cells. Madtepora 
irUtdta, t. 31. t. 3. 4,.—ldikftHhUi6e, 1l. 4& f. 3. 4. 
£lNs. 
66nj^i6merat^ (eoHgtohSratd) ootijuxiet by ml^ 6f the 
ap^tuii^es, ivhich rim lAto 6tA aii6thi£r, so fl» M{6W more 
or lieiis dofig^ted and, g^ivBraHy, fle^tno^ ricisptdclia (on- 
fi-ditUs) \Viiidh)g over the sitrfiiiie^ of^tfae sti^; Mddhpara 
gyroaa, T. 51. f. l.^pkrygia, T. 48. f. 4. ElBsl^Thc 
Hceptade ihay Be bbtti coAtatemii aiiif cdng/mBrdti; as 
ih' JitddrepWd hh^HnthkOi t . 46. f. 3^. i^iUcultdta^ T. 
42. Ellis; 



§ in. PlfT. CHAR. fVatotmr. iff 
pi99t#f ^ ^Slw^iwl of Miiip9«l4 fUtrified 



CoDMrie (eomuiltf) brte|aHy united, so as to appear Init ais one 

body. Seriubm tniipifera, T. 5. f. A. Brtis Connate 

leceptedes are temaie, quinate, ke. according to the num- 
ber united. 
f*.)Ordinate (ardinata^ disposed in tows, or in some other re^jiax, 
determinable order. 

One-rowed (seeunda) forming one ro^ only.-^In these the re* 
cqitacies are either placed m a single line; as in Sertmlarui 
fruteseenSt T. 6. f. a. A. Ellis — or^ if inli double line, 
«re so disposed, by being all directed or turned towards ih€ 
Mme side, that they appear as one row only; ^inCeUaria 
{JSertmUaia, lAnn.) neriUna, p. 22. n. ^. Ellis, in this 
latter sense, Solander has used the term unilateralU — >— 
<<ceHttlisnnaateralifou8 altemis" — ^whichhe traiulates-r-*<wirfi 
alternate cells, looking one way J' v. Ellis. Zoopfa. p. 21. 
CeWaria. n. 1. 2. d.&c. In the Syatjiat. however, we find 
the essentia characters of the same species to be stated with 
the term secundus -^unilateraNs — "cdlulis s. denticuiis 
unflateralibus* — may be retuned to point out the place or 
tttnationof die celb or the receptacles, without any refer- 
ence to their disposition or direction, y. unilateraHst &c. 
Two-rowed (disticha) disposed in two opposite rows. Ser^ 
tularia Pinaeter, T. 6. f. b. B.—Thtga, p. 41. n. .9 Elli^. 
Four-rowed {tetraaticha) disposed in foiir rows. iec. &c. 
Vertici&te(tifrftVt^/tffa)disposed in whirls or rings one above 
another. Flusira? verticiltata, T. 4. f. a. A. Ellb.— This 
and the three preceeding terms respect the receptacles of 
arbuecular'jtUcimetits only. 
LineaF-ranked (seriata) disposed in numerous, extended, pa- 
ndlel lines or rows. Madrepora seriata, T. 31. f. 1. 2.— 
»mfaf0, T. 40. Ellis. 
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nothing more than representations of imper* 
feet rdtquia of other bodies^ as shells^ leaves^ 



Qnincuiicial {qumcuneuUiaypi%coi m a quhunuix order — u c. 
80 disposed that each receptacle forms the centre to the 
four next surroundmg it. ABUqfwa iruncai/t, T.23* £ 2. 
Ellis. 

Ternary (tema) phced three together. 

Quaternary {quatema) four together. 
&c &C. 

Imbricate (tmftrtcato)8odi^)08ed as to lie over each other, like 
tiles o« a roo£ 
Inordinate {inordinata) not diqxised in any regular or deter- 
minable order. Madrepwa mitricata, T. 57 • EUis. . 

Scattered {sparsa) inordinate, and at uneqmd distances from 
one another. Milkpara akieanUs, p. 141. n. ip. Ellis. 
A.)Calycifonn (raceptaculum ealydfcrme s. cafyctrft»)cup-shaped; 

«^e and open at the mouth. 

Cahithiform (falathifarme) hemi^herically cupHshaped, the 
margm of the aperture not ^read or recurved. Sertula- 

. ria Pennattda, T. 7. f. 2* Ellis. 

Campanulate {campanulatum) bell-dii4)ed; more or less 
bellying out at the base, with the margin of the aperture 
qfireading and somewhat recurved. 

Cyathiform {cyaikifarme) obconicaUy cup-shaped; like a 
wine-glass,» wide at the mouth and gradually lessening to 
the base. Flwtra vertieillata. 

Poculiform {poculiforme) cylindiically cup-shaped, with the 
base hemisphericBJ, and but slightly, or not at all, spread- 
ing or recurved at the mouth. SertuUriafinUucens^TS. 
f. A. Ellis. — ^The openmouthtd or ctfp-«Aap«if receptacles 
(adyc^i in HrtuUtria) are generally descr3)ed as camp^ 
nuUde {denticuli campamulatt) though they diflfer in their 
form as much as the nmi/^maif^AciI or pointed receptacle^ 
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&c.-^Tbe tender substance of flowers in ge- 
neral appears to preclude the possibility of 



to which the term denticuli ought, perhsqps, to be appro- 
priated. We conceive, therefore, that the terms ealaM" 
farm, cyathiform, &c. as above defined, will be found 
particularly useAil in distinguishing the calyculated sertu- 
laria. It is, perhaps unnecessary to add, we have selected 
the terms in question, from some proposed, by Mr, Salis- 
bury, to be used in Botany, v. Linn. Trans. V. 5. p. 135. 
Dentiform {dentifarme s. dentieulua) tooth-shaped; small or 
pointed at the apex; not wide or large-mouthed. Sertularia 
Pinaster, T. 6. B.—Jtlicida, T. 5. C. Ellis. 
Conical (c&nieum) having the form of a cone; broad and 
round at the base, but gradually lessenmg to a point at the 
aperture. 
Ovate (avatum) egg-shaped, the apex being the smaller ex- 
tremity. 
Oval (ova/e) egg-shaped, but with both extremities equal. 
Inflated {inflatum) puffed out, or nearly globular toward^ 
the base, but suddenly becoming small and pointed at the 
aperture. Sertularia Jilicula, T. 6. f. c. Ellis. 
Tubular {tuhUatum) having the general form of a tube. 

Sertularia htUecina, T. 10. Ellis's Engl. Corall. 
&c. &c r T he above terms, from h. are applicable to the 
genuine or distinct receptacle. — ^The structure of the 
spurious receptacle is only to be distinguished by those 
terms which properly relate to Aefarm of the aperture or 
mouth. V. Osculum. 
The Apebturjs of the receptacle (Osculum) 
a,)Oth\cv!lai\arbiculatum) drcumscribed by a round or circular 
margin. Madrepora radiata,T. 4,7- f. 8. Ellis. 
Oval (ffvak) drcumscribed by an oval margin; the extr^ities 

8 
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their form ever being preseryed m the fossil 
state. 



«r the bUoDg ^gaxtf fomiiig the oatUne of tbe meutfa. 
fottoded and equal. 

Quinqual^idar (guinptengulare) fife<onM<l«d; iOtfoiiiided 
by a margin with five promlneat angles. 

Uecagosal {hesmgomum) — ^with six (vonnwDt angles. 

Madrepora rtUpora, T. 54. f. 3. Ellis. 

&c. &c. 

RiDgtDt (fingevui) oblot^ with the upper margb rmmded, and 
the opposite eitremity anguhur. FiksiriL 
i.)Elongated (elangidum) the iongitodiod dfaunetergro^ exceed- 
big the transverse. Madrepora phrygk^ T. 48. f. 2. Ellis. 

Short (^r0«i>whtti i^fdied to an oUoog or oval aperture, im- 
ports the longitudinal diameter not greatly to exoeed the 
transverse. Madrapara iinuoB^ n. 35. Ellis, 
c.) Straight (rectum) — ^Flexuose (Jtexuomm) &c. Acn v* Ambu- 
lacra reeta, &c. &c. 
4(.)Ver7 brge (iiu»tmaiin>— Large (MiifmMi>--Middle rised (me- 
dium) — Small {panmm) — ^Mhiute (mkiMium). There is oo 
part of the fulcunent that can properly be used in a reference 
to the CMiparathe sise of the aperture ;->-agreeable to the 
usual mode of measurag the parts of bodies b natural histo- 
ry. — Henee, the terms just stated i^y ody to positive 
magnitudes; as, very large, mhea not l^ss than an inch io 
diameter — (note, whto the diameter of the aperture differs 
Ivith the dhection in which it is ineBSursd, the smallest extent 
must be taken) — Large, not an inch, nor less than half an 
mch, in diameter — Middle nzed, not half an inch, nor less 
than a quarter of an uich, in diameter — Small, not a quarter 
of an mch, nor less than a line, or the twelllh of an inch, in 
diameter — Mnmle, not a Ime, tior less than one fcHNlii of a 
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The reader will note, that In the foregoing list 
of terns (a, 65. — g. 97.) we hare marked 



line, in diameter — Fery minuU, le^ than one fourth of a lioe 

in diameter. 
eJ)Ofm{apertum) not furnished ^vith an operculum or lid. 
Operculate (pperculatum) having an eperculum, Miliep&ra 

truncata, T. 23. f. 1— S. Ellis. 
/.)Wide (^pattdum) it9 diameter exceeding that of the lower part 

of the cell. Madrepora Cyathus, T. 28. f. 7*£Uis. 
Spreading {patens) wide, with the margin expanded. Madre* 

pfira Patella, T. 23. f. 1—3. Ellis. 
Contracted {coarctatum) less than the ^general concavity of the 

cell. Sertularia quadridentata, T. 5. f. g. Ellb. 
jl^OMaiginate (ouir^'na^tt9i) with a regularly defined mai;gio. 

Sertularia Pennatula, T. 7. f. I. 2. Ellis. 
Immarginate (imtnarginatum) without any regul^ or definable 

mzrpn. Madrepora galeaea, T. 47* f* 7* Ellis, 
A.)Radiated {radiatum) divided by radiating lamell€P,\. Lamellae. 

Madrepora. 
Reticulated {reticulatum) having both the radiating and circu- 
lar lamella visible. Madrepora cespitosa, n. 67, Omel. 

Linu. Syst. Nat 
Helmeted {gtdeatu/m) surmounted by a concave or helmet-like 

process. Cellaria {Sertularia, Linn.) avicularia, p. 22^ai. 9. 

Ellis. 
Tubulous (tubulosum) projecting from the cell in a tubular form. 

Flustra tubulosa, p. 17- n. 11. Ellis, 
&c. &c 
f .) Terminal {tertninale) at the end or top of the receptacle. 
Lateral {laierale) on one side of the receptacle. Sertularia 

anguina, n. 42. Linn. Grael. Syst. Nat. The aperture or 

mouth is usually terminal; but, in some few instances, is 

placed as in the species referred to. 
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those by capital letters^ that have reference 
to the parts of plants or animals from which 



lr.)I>istiiict (p$cula distineta) separated, not runnliig into each 
other* 
Confluent (confluentia) running into one another. Madrefora 

d€edaUa, T. 46. f. 1. 2. Ellis. 
Labyrinth-form (labyrinthiformia) running much into one ano- 
ther, and scarcely exhibiting any separate or dbtinct termina- 
tions. Madrepara labyrinthica, T. 46. f. 3. 4. Ellis. 
Sec, See. 

The Mabgin of the Receptacle (Margo) 
«.)Defined (definitus) determinate; its limits and form distinctly 
marked. 
Obsolete (obsoletus) indistinct ; not determinate ; its Umits not 
defined. Madrepara galaxea, T. 47. f. 7. Ellis. 
ft.)Proper, or distinct (proprius) surrounding and defining the li- 
mits of the aperture to one cell only. Madrepara radiata, 
T. 47. f. 8. Ellis. 
Copmon (cammunis) uniting with th(Q adjacent margins so as to 
form a part of the limits of several apertures. Madrepara 
retepara, T. 54. if. S,--Flustra carbasea, T. 3. f. 6. 7. Ellis. 
Double (duplex) coipmon, but exhibting the junctions of the 
margins in a double line. 
<:,) Acute (acttfw*)— Obtuse (oWtt«i«)— Dentated (dentqius)— 
Arched (farnicatua) &c. &c. 

The Centre of the Receptacle (Centrum) 
fl.) Simple («m/>/ea?)— Hollow (cflwttm)~&c. &c. v. Secondary 
terms under A^cis. . ' " 

Cdrroded (exemm) full of superficial holes, as if worn or eaten. 
Lobulate {labulatumj 3ending off small, lateral divisions or seg- 
ments, of the same form and structure as the main line of the 
septum. Madrepara phr^gia, T. 48. f. 2,—Maandrites. 
T-48.f. l.Elhs. • 
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permanent species, are formed; as Ossal^ Tbs- 
TAL, Foliar, &c. — the terms in small letter 



' JLacerated {lacerum) ragged; sending off small> lateral segments 

of different forms. Madrepwa dadalea, T. 46. f. 1. Ellis. — 

This and the foregoing term apply only to the oblong, solid 

. centre or Septum. V. Centre; primary terms. 

Proliferous (proliferum) putting forth the rudiment of another 

stirp. 
Lamellous (Jamellomm) having a thin, plate-like, structure. Ma* 
dreporii dadalia, T. 46. f. 1. 2. — nueandrites, T. 48. f. 1. 
Ellis. 
kc, &c. 
fr.)Orhicular(orMcte/arf)— Ohlong (phlongum) — Elongated (elon- 

gatum) Sfc. V. Centrum, p. 180. 
r.) Large (magnum) occupying not less than one half of tb^ dia- 
meter of the aperture. 
Middle sized {medium) not half nor less than one third of the 

diameter of the aperture. 
Small ( parvum) not one third, nor less than one fourth, of the 

diameter of the aperture. 
&c. &c, — ^These terms, b. c. apply only to the centre in sup* 
pressed receptacles, v. p. 124. 
if.)Broad (latum) — Narrow (qngustum) — Linear (lineare) Sfc. 
e.)£qual (aquale) of the same breadth and fonn throughout its 
length. Unequal (inaquale) not equal or regular in its form 
or breadth. The term under d, e. apply to the oblong cen- 
tre only. 
/.) Flat {planum) — Concave (concarwrn)— Convex {convexum). 
^.)Suppressed (suppressum) not so promment as the lamellae. 
Prominent {prominens) equally elevated with the lamellae, but 

not protruded. 
Protruded {exertum) standing out above the margin of the aper- 

ture. 
* &c, ^c. 
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rdate to parts which afford oolj temporaify 



The Lid of the Receptacle {Operculum) 
Flat {ptanurn) — Convex (caiiO€urttfli)^Coiicave (^oncfltwni)— 

The Dissepiments (^Diuepmenia) 
«.)Horaontal {harbumtaUa) at right angles, with the stiiplets 

which they connect. Tubipwa mueica, T. 27. EUis. 
Oblique (obliqua) neither horizontal nor perpendiculaT'^^aGed 

in a diagonal direction, with respect to the connected stirpkts. 

*— We have observed this position in the dmepwunU of some 

fossil Madrepora. 
^.)Parallel (parallela) continuing in one direction. 

Promiscuous (pramiscua) crossing each other in variaw dhec- 

tions — 
c.)Straight (rec/n)— Curved (curva) — Jfc, ' 

if.)I>istant {distantia) Temoie from each other — ^Approximate (op- 

proximata) near to each other — Crouded (ccnferia) dose to 

each other ; touching, 
e.) Smooth (/^mii)— Sulcated(««fcato)--Striated («/mto^— Radi- 
ated (radiata). 

The Vesicles (Tesicula), 
The secondary terms, applicable to tlie vestcuUe, are oeaiiy 
the same as those by which the dispontion^ diuaiion, ai|d 
fifrm of the genuine reeeptaclea are distiiiguished, v. terms 
ft. c. g. h. p. 124. 127. 128. &c. 



Note, in die above table, the species enumerated for the par* 
pose of pointing out the application of precedent terms, have 
generally been selected from the Naturtd Hktory of Zoo. 
phyies, by Ellis and Solander. We preferred a referoice to 
that work, rather than to any other we ^ere acquamted with» 
as it contains most excellent figures, and may easily be. pro- 
cured by the English student.— The references are, for the most 
part, marked merely " Ellis/' 
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Matter or Substance. (Substantia.) 

The substance of an extraneous fossil respects the 
material of which it is composed ;--^nd is either 
organic or mineral. 

A. 98. THE ORGANIC SUBSTANCE (sub- 
stantia organicaj of a reliquium, is the matter which 
existed in the original hody^ and which still retains 
the organic arrangement of its particles — 

This may be either earthy or inflammable f f . 

a. 99. The barthy organic Subst. (substantia 
organ, terrea) which principally occurs in reliquia, 
is calcareous — generally a Carbonate of lime; some*' 
times a phosphate. 

Obs. Conservata of shells^ corals, bones, &c. af- 



t For an explanation of the botanical tenns^ from which vve 
have formed those employed to distinguish the relation be- 
tween the vegetal fossil and its original fv. cuticnlar, 
truncal, cauline, &c. Sec), the learned reader, unacquainted 
with the science of plants, may consult the Phitosophim Bo- 
taniea of Linn^, or Termini Botaniei, given in the sixth Vol. 
of Amcmiiates Academicte ; to others we recommend the Ek^ 
menta of Botany, by Dr. Hull. 

f t Saline and metallic particles may also exist in the organic 
matter of an extraneous fossil, but cannot be said properly to con- 
stitute the organic substancey as they do not retain the texture of 
the original. 
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ford examples of calcareous organic substances: 
V. p. 40. 47. &c. 

b. 100. The inflammable organic subst. 
(substantia organ, infiamtnabilis) vrhxch occurs in 
extraneous fossils is^ for the most part^ either carlo- 
naceous or bituminous. 

Obs. Conservata of v^etable bodies; ss of leaves; 
woods &c. afford the principal examples of injlam-^ 
mdble organic substances, v. p. 44. 47. Note^ p. 
50, &c. 

B 101. THE MINERALSUBSTANCE (sub- 
stantia mineralis) of an extraneous fossil, is the 
matter which has taken place of that which existed 
in the original body ; or, if it once existed as a con- 
stituent part in the original, is the matter which has 
lost the organic arrangement of its particles, v. 
p. 51-66. 

The mineral substance of a reliquium is either 
earthy, inflammable, or metallic ; rarely saline. 

a. 102. The earthy mineral subst. (sub- 
stantia miner, terrea) is, for the most part, calca- 
reous, argillaceous, or siliceous ; sometimes barytic 
or magnesianf. 

Obs. The simple earths, variously mixed and 
combined with saline, inflammable, or metallic mat- 
ter, constitute earths and stones in their natural 



f The substances in which the strantiaUt Jargonic, and some 
other earths^ newly discovered, occur, have not, as yet, been found 
as constituents of extraneous fossils. 



i IIL DIST. CHAR. Substance. 137 

itate> or ap they occur in the mineral kingdom.— « 
These compounds;, in a systematical arrangement^ 
are generally ranked under that division^ to which 
the most essential of the ingredients gives the cha- 
racteristic property. 

The earths and stones hitherto found under an 
extraneous form are as follows. 

Calcareous Order. 
* Carbonates. 

' Chalk. Kirw. p. 77. — Form, Animal — gene* 
rally Echinitie, more rarely shells or coral. 
Limestone. 
Compact. 

Common. Kirw. p^ 38. — F. Animal — ^rarely 

Veg. ' 
Roestone. James, p. 480. — F. An.sbmetimef 
Veg. The smaller grained roestones, as 
those found in Rutlandshire (at Ketton) 
Essex, Northamptonshire, &c. frequently 
contain, . and also . constitute, the substance 
of petrifactions. 
Swinestone. Kirw. p. 89.— F. An. — Fre- 
quently Belemnitte. 
Foliated. 
Calcareous spar. Kirw. p. 86. — F. An. and 
Veg. This and the preceding stones form 
the substance of most animal petrifactions, 
particularly those belonging to the vcrinis 
class. 
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TkifSstime. €alc Tuff. Jamet. p. 591. Topbm 
erustang, Gmel. Syst. Net. T. 111. |^.68. This 
itoiie ff equently forms the matrix^ bat rarelj 
the iubstance^ of extraneous fossiliH-^tt some- 
times^ -however^ assumes tbe pUee a<id figure 
of the moss, reeds, <&c. which> in the first in- 
stance^ it had merdy inertistoi. 

Marl. 

Indurated. Kirw. p. 95. F. An. and Veg. 
abounds in T^etal remaiQs> of which it 
frequently forms the substance. 
Earthy. Kirw. p. 94. F. An. and Veg. 
Often forms the 7iuclei in testaceous re- 
mains. 
Marlite. 
Argillaceous. Kir w. p; 99. F. An. 
Bituminous. Kirw. p. 103. Bituminoui 
Marl Slate. Jam. p. 5^. F. An. and Veg. 
The animal^ generally of fish. 
CiitGareous Sandstone. Kirw. p. 361. F. An. 
We have seen an aggr^ate stone of this kind 
in the form of shells. 
Ferricalcite. Kirw. p. 110. F. An. 

* * Fluates. 
Fluor! 
Sparry. Kirw. p. 127. F. An. Fluor spar 
sometimes occurs in Derbyshire in the form 
of Entrochitas ; we have also found it, but 
not often, constituting testal reliquia. 
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* * * Sulphates. 
Gyfsum. 
Compact. Kirw. p. 118. It has been observed^ 
rarely contains extraneous fossils^ but it is 
to be doubted if it ever really constitutes 
their £;ibstaDce. 
Selenite. Jamet. p. 567. We have found it 
crystallized in the cavities of shells^ which 
were imbedded in shale, over the limestone 
strata of Derbyshire. 

Ba&ytig OlftDfiB, 
The native earths and stones of this order are bjut 
few. The only one, which has as yet been noticed 
under an extrapeous form^ is a sulphate^ namely^ 
Baro^elmite. 
Compact. Kirw. p. 138. — This, it has been as- 
serted, fi'equeatly ccmstitutes the stony matter 
of petrifactions. — In Derbyshire both the 
compact, foliated, and stirated varieties of 
Baroselenite, are common ; but we have ne- 
ver, as yet, been fortunate enough to discover 
any of these substances in the state now un- 
der consideration. 

Aroillacsous Ordeh. 
* IBarths and Clays. 
Tripoli. 
Rottenstone. Cariosus. Gmel, Nat. T. 3. p. 
146. Tripoli. Kirw. p. 203. F.An. We 
possess specmi«Bsof this stone conatitnting 
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both the matrix and gubstance of shells and 
other marine bodies. — They are from Bake^ 
well, Derbyshire f. 
Liihomarga. 

Indurated. Kirw. p. 188. An earth/which ap- 
parently belonged to this species, we once 
observed in the form of fluviatile shells. * 
Clay. 
Potters'. Kirw. p. 180. — Sometimes forms the 

i nuclei intestal remains. 
Indurated. Kirw. p. 181. F. Veg. — frequently 
the substance of vegetal petrifactions. 
* * Schists. 
Shale. 

Common, Slate Clay. Kirw. p. 183. F. Veg. 

very common. 
Bituminous. Kirw. p. 183. — F. Veg. some- 
times An. 
Slate. 

Argillite. Kirw. p. 234. Clay Slate. Jam. p. 
334. F. Veg. and An. Argillite, when not 



t The Rottenstone of Derbyshire is evidently. produced by the 
disintegration of our black limestone or marble, above which it is 
deposited — not over coal, as Gmeiin, we know not from what au- 
thority, has asserted. In other countries, Tripoli origmates, pro- 
bably, from the decomposition of argillaceous stones, as the author 
just mentioned observes, that his Argilla TripoHtana (which he 
considers as a species distinct from the Derbyshire rotten$tone) is 
frequently decorated with vegetal impressions. 
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a primary formation, is the matrix, and some- 
times the substance, of petrifactions. 
Aluminous Slate. Kirw. v. 2. p. 19. F. An. 
particularly of Ammonitae. 

* * * Trappose Stones. 
HomUcnde. 

Common. Jam: p. 357. — ^has been observed 
forming the nuclei to testal reliquia. v. 
Kirw. G. Ess. p. 252. 
Trap: 

Figurate, or Basalt. Kirw. p. 231. F. An.?? 
Wacke. Jam. p. 376. F. Veg. ? ? — according to 
Sanssure, Abbe Fortis, Bruckenrtian, Jaihe^ 
son. Dr. Richardson, &c. &c. both animal and 
vegetal remains have been detected in Basalt 
and Wacke. — But though it is admitted that 
these stones sometimes (rarely indeed) form 
the matrix, it is still a question, if they ever 
constitute the substance, of extraneous fos- 
sils. 

* * * * Aggregate Stones. 
Argillaceous Sandstone. Kirw. p. 363. F. An, 

and Veg. — mostly the latter. 
Rubble stone. Kirw. p. 366. — shells, v. Lesk. 
Mus. Coll. G. n. 874. 

***** Mica. 
Glimmer, Kirw. p. 210.— is frequently dispersed 
through the sandstones and clays forming ve- 
getal petrifactions, but never constitutes their 
whole substance. 
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Siliceous Ordbr. 
* Homogeneous Stones. 
Quartz. 
Massive. Kirw. p. 242. F. An. and Veg. v. 

Berg. Med. Syst. Foss. p. 78. 
Crystallized. — ^sometimes lines the cavities of 
petrified shells^ &c. &c. foiit cannot be said 
properly to form their substance. 
Arenaceous. F, An. and Veg. — Arenaceous 
quartz exists in sandstones f^ and in this state 
frequently constitutes the matter of petrifac- 
tion. 
Hornstone. 
Splintery. Chert. Kirw, p. 308. F.An.ff 



f Masses of granular and arenaceous quartz are found in the 
vAa and cavities of our Derbyshire limestones, pa^kuhrlgf near 
beds of chert , and in this state form the nuclei to petrified shells 
and other marine relics. 

ft Bergman considers petrifactions of chert as rare. — ^Hiis 
stone is frequently attendant on primary rocks, in which case it is 
of course destitute of organic remains; but ^en it occurs in 
mountains of a secondary formation, as in Derbyshire, it usually 
abounds in petrifactions. Some mineralogists, as Dohmieu, and, 
lately, Babbington, have asserted that Chert, Petrasiiex, or 
Homstein of the Germans, b found only in primitive mountains. 
Dolomieu, however, makes a distinction between splintery guartz» 
as he calls this stone when it is found in secondary limestone, and the 
petrosilex of primitive rocks. Dr. Babbingtan does not, appa- 
rently attend to this distinction ; his assertion, therefore, that J9f fro- « 
silex or chert is found only in primitive mountains, must be found* 
ed on a mistake. 
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Woodstone. Jam. p. 661. F. Veg. that of 
wood ooljf . 
Flint. Kirw. p. 30L F. Animal^ frequently 

of Echini. 
Calcedony. 
Coaimofiu Kirw. p« 297, F. An. and Veg. The 
animal^ that of shells^ the Tegetal^ that of 
wood. 
Qp$A. 
Semi^opal. Kirw. p. 290. F. Veg. and Ao.— 
Semi-opel someiisiea constitutes petrified 
wood^ and, in this state^ is called Ugnifafm, 
or wood opa/.«-**Bones of quadrupeds have 
been found peodirated with a variety of semi 
opaL 
Pitchstone. Kirw. p. 292. F. Veg. — of wood. 
Jasper. Kirw. p309. F. AnPff. 



t Thit stone k ranked bj Karsien, Kirvmn, &c ataiprnM 
diGtinct from any of the foregong siliceous stones. fVemer and 
Jameson ceosider it as a 8tib9pecie» of Hornstone. — Other rainoft* 
logists hate supposed it to be merely a modification of qaarta or 
. flint. — It certainly does notappear that the substance, which the Ger*i 
rauM denominate Woodstone, has, as yet, been subjected t# aoy 
particular analysis, in order to determine its specific difference from 
the stones jnat asentioned*«-^£xtemsd characters will hese scarcely 
suffioe as a ground of distinction, as they evidently depend, in a 
fi«al measure, on the substance of the original body— mid, if snch 
stiw:tw« be ad«it!teda»a distinction in this instMice,whynotaiolherill 

ft Accopdhig to Bergman (Med. de Syst. Foss. p. 76-) sheila 
sometimes occur filled with ,|i»per.-— In another treatise (Phys^ 
Qeo» p. 904.) he seems to dou^t it, although fae quotes his idend 
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* * Aggregate Stones. 
^gate. James, p. 181. F. Veg.— of woodf. 
Siliceous Sandstone. Kirw. p. 364. F. An. and 
Veg. 

Maonesian Order. 
' JBole. James, p. 399. F. An^^We have seen tes- 
taceous remains ^ith nuclei of a substance that 
had all the characters of this earth — ^The earths 
and stones of the magnesian order are almost 
wholly confined to primary rocks: hence their 
rare occurrence under extraneous forms. 

b. 103. The inflammable !(tINERAL subst. 

(substantia miner.' inflammabilis) of an extraneous 
fossil is either carbonaceous or bituminous. 

Obs. The minerals which belong to the class of 
fossils generally denominated ir^ammable, are not 



Ferber's authority in opposition to his own opinion on the subject. 
Ferber» indeed^ appears to have repeatedly examined shells petri- 
fied in jasper, during his travels through Italy (v. Eng. Trans, by 
Raspe. p. 14. 27* 84. &c.) — Mr. Kirwan, however, suspects that 
real jasper IS not found as a secondary stone-r-consequently, that 
it has not occurred as the substance or matrix of petrifiiclidbs* 

t A combination or aggregate of calcedony, jasper/ honistone, 
quartz, &c. when the mass is capable of receiving a polish, and is 
decorated w:ith more than one colour, is called an agaU* — ^This 
sometimes occurs in petrified wood : the origikial matter having 
been displaced by two, three, or more of the siliceous substances 
just enumerated — ^the fossil compound thus formed is generally 
denominated a petrtfadian agate-r-ihe petrified wood described 
by Linn6 under the title of Lyihoityhn Achatinum (Mus. Tessi- 
nianuin. p. 102.) aj^ara to have been a moat q>lendid specim^ of 
this kind. ' 
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so commbii^ under an organic form^ as the earthy — 
The following are^ perhaps, all that have yet been 
discoTered amoog the substances of reliquia. 
BiTUMiKous Order. 
Bitumen, 

A«phaltum. Kirw. p. 46. Trans. Linn. Soe. v. 
4. p. 133. F. An. and Veg.— We have fre- 
quently found it filling the cavities of petri- 
fied shells and coral^ and sometimes^ though 
rarely, constituting their entire substance — 
In these, however, the subjects have been 
very small. — Asphaltum now and then forms, 
also, the external parts of vegetal remains. 
Elastic. Hatchett. Trans. Linn. V. 4. p. 146. 
It is said has been found at Castleton in the 
form of a shell— We have ourselves observed 
small portions of it sticking in the cavities of 
petrified shells, but never bearing their form. 
Jet. Hatchett. Trans. Linn. Soc. V. 4. p. 134.— 
Is sometimes decorated with vegetal impres- 
sion ; and has been found, we are informed, as 
the 5w6s^flnce of petrified wood. 
Coal. 
Cannel. James, p. 75. F. Veg. and An. We 
have lately received from Lancashire pctri | 
factions of fluviatile shells imbedded in pure 
cannel coal — In some of these specimens, coal 
forms the whole of the constituent matter 
of the shell ; in others, only a part ; the rest 
of the petrifaction being made out, or filled, 
u' 
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with a brown calcareous spar. 
Common pit coal. Kirw. p. 52-57. F. Veg. — 
Common pit or slate coal frequ^itly consti- 
tutes the substance of Y^etal petrifac- 
tions f . 
/ Mineral charcoal, James, p. 90. F. Veg. — ^This 
substance sometimes forms the matter of extra- 
neous fossils^ after its original woody texture 
has been obliterated, v. Note, p. 52lf f. 
c. 104. The metallic mineral subst. (^5w6- 
Mtantia miner, metallica) of an extranleous fossil 
is^ usually an ore of iron; more rarely of cop- 
per, silver s gold, quicksilver, lead, or zink. 
. Obs. MeAak when found in the earth in a pure 
or simple state are called native — ^when their respec- 
tive metallic properties ure lost by a combination 
with other matter^ they are said to be mineralized^ 
and the compound is called an ore — Earths and 
stones, when they contain metallic substances ( either 
native or mimralized) in a certain proportion ar« 



+ A contrary assertion has been advanced by one of our most 
distinguished mineralogists. — But every practical coal-miner in 
this kingdom must repeatedly have observed pit-coal under an 
organic form — that is, not merely witli impressions of vegetal 
forms, confined to the surface of the stratum, but with the mass 
or body of the coal actually constituting thie substance of petri- 
factions. 

ft Bovey coal is not enumerated under this section, as it re- 
tains the texture of the original wood. — We consider it as an or-' 
ganie substance constituting reliquia, not as mineral v. p. 135. 
A. 96. 
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also. called ores^ and are ranked according to the me- 
tal embodied. 

The following metallic substances are such as 
have been observed either inherent in^ or constitut- 
ing, the matter of extraneous fossils. 
Gold Order. 
J^ative Gold — according to Bergmen^ has been 
observed in spots on the surface of fossil shells 
— It can scarcely be considered as one of the 
constituents of reliquia. 

Silver Order. 
J^ativc Silver — is sometimes inherent in petrifac- 
tions^ but never constitutes their entire sub- 
stance. — The bodies called Hessian compears, 
supposed by some authors to be petrifactions 
of the Phaloris bulbosa f, are sometimes co- 
vered with native silver. 



•{• These fossils are chiefly found iu the mines of Frankenberg 
in Hesse, and generally consist of pyritous copper ores. v. Copper 
Order.— It remains dispiitable whether they are, or are not, ge- 
nuine reliquia. — Some authors consider them as undoubted petri- 
factions of the plant above named^ or of otiier congenerous 
grasses; while many mineralogists affirm, they* are mere aggrega- 
tions of small metallic crystals. Mr. Parkinson, who appears to 
have examined some very interesting specimens of these bodies, is 
decidedly of opinion that they are vegetal remains; but tiiat they 
do not belong to any plant at present known in the recent state. 
We have not ourselves had an opportunity of' forming any deci- 
sive judgment on the subject, as the specimens we ha\e seen hav« 
been by no means good or perfect ones. It will uet, llovve^ cr, l»t 
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Black Silver-'Ore. James, p. 177. — has been 
' found in the formis just noticed. 
Copper Order. 

Grey Copper-ore. Kirw. p. 146. — F. Veg. ? 

White Copper-ore. Kirw. p. 158.— F. Veg. ? 

Vitreous Coppers-ore. 
Compact. Kirw. p. 144. — F. Veg. This and 
the two preceding ores are found in the ve- 
getal form refered to under native stiver. 

Copper-Pyrites. Kirw. 140. — F. An. and Veg.^ — 
It is sometimes the matter of testal reliquia^ 
and frequently constitutes the external parts in 
petrified fish. — Bergman notices copper pyrites 
in the form of Anomias: — The specimens were 
from Norway, in a matrix of magnetical iron- 
ore. 

Malachite. Kirw. p. 131. F. An. and Veg. 

Mountain Green. Kirw. p. 134. F. An. & Veg. 
—Malachite, mountain greep, and, perhaps, 
other varieties of what^are usually termed c^Z- 
ciform copper-ores, sometiihes constitute the 
substance of metallized woods. The most 
beautiful specimens of this formation are from 



improi>er to remark, in this place, that all metallic bodies with a 
seeming organic structure ought to be well studied, previously to 
their being ranked with extraneous fossils. For, ihe vein is much 
less frequently the seat of petrifactions than the stratum (v. p. 
12. r.), and, of course, those ores which occur onfy in veins, arc 
rarely the constituents of reliquia. 
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the copper mines of Siberia. Many of these, 
however, are rather impregnations, than com- 
plets mineral substitutions : in others, little or 
no part of the original wood remains,, while its 
texture and form are preserved, with the most 
perfect exactness, in the substituted ore. 
Iron Order. 

Argillaceous Iron-ore. 
Common-r— Common Clay Ironstone, James, p. 
326. F. An. & Veg. — most commonly the 
latter — ^tbe animal forms it assumes are ge- 
nerally those of fluyiatile shells. 
Nodular — Reniform Iron-ore, James, p. 329. 
F. An. & Veg. mostly the latter. 

Bog Iron-ore^ James, p. 331. F. Veg. rarely 
An. — ^The lowland, or bog iron-ores, frequently 
exhibit specimens of petrified wood, particu- 
larly in certain parts of the Russian empire, v. 
Tooke's Viewof theRuss. Emp. V. 1. 

Sparry Iron-ore.^ Kirw. p. 130. F. An. — We 

. have had specimens of fresh-water shells in 
this substance — ^The matrix an argillaceous 
iron-ore. 

Slue Martial Earth. Kirw. p* 1S5. This sub- 
stance is common in peat soils ; but though fre- 
quently incrustitig, rarely forms, the substance 
of the vegetal reliquium — We have sometimes, 
however, met with it assuming the form of 
small, fibrous roots, &c. 

Iron-Pyrites. 
Conimon. James, p. 253. F. An. & Veg. 
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Radiated. Jstaieg. p.'257. F. An. & Veg. 

Hepatic. James, p. 261. F. An. & Veg. 
Iron pyrites sometimes cdnstitutes the entire 
substance of the petrifaction ; but more fre- 
quently only covers its surface in form of a 
metallic wash or thin . film. It often forms 
the niLclei of hollow petrifactions^ particu- 
larly of shells — It is sometimes the constitu* 
ent, of petrified wood. 

Lead order. 
Galena. Kirw. p. 216. We have seen specimens 

of fossil wood thoroughly impregnated with 

this ore. 

Quicksilver Order. 
Cinnabar. James, p. 137. — Fossil shells have been 
found filled with native cinnabar — It some- 
times also constitutes their substance ; but spe- 
cimens of this kind are extremely rare. 

ZiNK Order. 

Calamine. James, p. 411. — F. An. We have 
had specimens of this substance both in the form 
of shells and coral ; but in each instance the 
petrifaction was probably a secondary forma- 
tion; the calamine havings in appearance, as- 
sumed the place of calcareous spar, previously 
moulded in the organic form. 

£le7ide. 

Brown. James, p. 403. F. An. ? Bergman 
observes that he has seen Blende in the form 
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of coral— 4)robably this variety, as he re- 
marks, in another place ( Med. Syst. Fass. p. 
80. ) that he possesses a specimen of it adhe- 
rent to a fossil millepore. 
Black. James, p. 407. F. An. We have found 
this mineral, in Derbyshire, in the form of 

shells. 

0. 103. The saline MrNERAL subst. (substan- 
tia miner, salina) of extraneous fossils is confinedj^ 
perhaps, to iron vitriol. 

Ohs. Saits can scarcely be said to form the mat- 
ter of extraneous fossils — ^They exist in several 
earths and stones iivhich frequently appear under an 
organic form, as well as in certain metallic minerals; 
but, in these, the production, or at least the separa- 
tion, of the saline matter in a visible state, is usually 
preceded by the decomposition of the original stone 
or ore, and, of course, the loss of the organic struc- 
ture, with which it was previously impi;essed — We 
have observed, however, iron vitriol (James, p. 
32. ) filling the cavities, and retaining, in party the 
form of shells — These were in a matrix of iron py^ 
tiles. Bergman remarks { Med. de Syst. Foss. Nat. 
p. 47. ) that animal bodies are sometimes found pre- 
served in vitriolic waters. But the impregnating 
matter, in these and other like conservata, is not to 
be considered as the constituent substance oi the ex- 
traneous fossil. — Shells, corals, &c. have been found, 
it is said, sometimes in common or rock salt — Wc 
believe, in such instances, which are very rare. 
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that the salt has merely formed' the matrix^ not the 
substance^ of the extraneous body. 



Teems^ 

distinguishing the reliquium^ according to its 
substance. 

a.) 106. MnniE,RAJjiz^D (reliquiummineralisatum) 
with the organic form more or less perfectly 
combined with mineral matter. All petrified 
reliquia are mineralized : among the conser* 
vatedj only those which are impregnated (im- 
huta) can properly be said to be so, as* the 
constituent matter of the converted (con-- 
versa), &c. though changed from its original 
state^ is still an organic^ and not a mineral 
substance, (v. p. 66. — note, p. 52, and p. 
135.) 

107. Earthy (terrenum) mineralized by an 
earthy substance (102) in a loose or uncon- 
solidated state. 

108. ^iony (lapideum) mineralized by ^xi earthy 
substance (102) in a firm or consolidated 
state. — An earthy or stony reliquium may be 

109. Calcareous (calcareum), 

1 10. Siliceous (siliceumj, &c. &c. accouiing 
to the nature of its mineral substance, (v. 
102.) 
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J 11. MfiTAhhUo (mefafHs^m) mUieiayiif4 by a 
metallic substance ( 103) — A met^^c ffliqui- 
vju juay he 

113. Ferruginous (ferrvginei^m) 

JiS. C^J^^om (c^/^umh 4<5. &c. ;wpc€^r4ing 
to the embodied metal. 

by an infiammable mUt^ifkce i\^^ yWi.ipflam- 
juable r^£^24ii4fli ^^^y j^e 

115. BituRiiootts f fea^n»«eii^^ 

116. Carbonaceous (carbonaceum), &^. 

117. %»H|S,(^«(rfiwtti») mj^erdjli^^ ^y ft ^fwe? 
substance (lO^)--:a ^jm relfqmvun ,«^y 

J 18. Vi^iQKc.(i»<f!iofiewm) 
JilQ. MiiFififtie fiiittrj^j^'wm^^ ^c. &,c. 
1^. UiNHJ^N«R:^<.|!^p (iwminemUsat'um') not 
rcpgad^Wed i^itji winei:^! matt^r^-r-l^ fc^i^m and 
.8|ibst|inoe^f tl^^qrigii^l ,i>eiaa,i0ii^ip^ more 
or less perfect state. — An unminigralized jreli- 
^UHHH -may }^ -semi^-eGeffU'Qt -com^^ied^ .ACr 
qor4iRg'to tbe nnqde in -i/^jbich the 9|^«ic 
matter has been preseryed. v. Ri^ivatiqp^ 4), 
40, Conversion, p. 46. — and if^rww 10. semi- 
recent. 11. converted, p. 46. — An animal un- 
mineraUzedreliguium may be 

121. Osseous (osseum) retaining the substarice 
of ithe origimil bone. 

122. 'Crustaceous (crustacmm)'-'*'-'^'- — rt- -^-^ — r- 
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of the crustaceous covering of certain ani- 
mals f . 

133. Testaceous (testaceum) — — 

of the shell of a worm. 

&c. &c. A Tegetal unmineralized reliquium 
may be 

134. Ligneous (Ugneum) retaining the sub- 
fiance of the wood of a plant. 

135. Foliaeeous (foliaceum) ■ ■ 



of the leqf of a plant. 



&c« &c. 

The state of the organic «u&«tarice may be ex- 
pressed by a compound term ; as 
C. 136. Bitumino80»ligneous (bituminoso^ligneumj 
preserving the structure of the wood^ but bitu^ 
mindted^ or passinji; into' the state of a bitumen. 
137. Carbonaceo-ligneous {carbonaceo Ugneum) 
retaining the structure of the wood^ in the 
state of carbon or charcoal, y. p. 48-50. 
&c. &c. tf 
« ■ ' ' ^ I. .^ , _, '•^— 

f The crust or coverings of the Echinus it frequently found 
fossii in an unndnetalized state. 

t f In description, it will be sometimes necessary to note the 
state mvihkh the mineral substance exists^ combined with the or- 
ganic form ; as, an , . 

Impregnating mineral (min* imbuens) is one which fills tlie 
pores of a amservaium. 

Inherent m. (». iiAarens) one existing in small portions in the 
cavities of another mineral which forms the principal bulk of the 
petrifaction. 

Constituent m. (m. constitnens) that which forms the principal 
part of the petrifaction, &c. 
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Soil. (Solum.) 



The soil of 9,jreUquiuin:n the ftiirroiindiiig body 
•f mioeral siraia, &c. iu any local extent through 
ivhich ^VLch strata, &c. are Ibuqd to be comiected 
by certain geological relations f. 
. Strata or masses of stone^ following eachj oth^ in 
an uninterri^ited order or series^ are^ according 
to geologists, of one formation -ff-^hcis^ eolle(> 
tively constitute a 5oi/-~Wben such order x>r series 
of strata is discontinued^ either by itibe breaking off, 
or sudden tertniMtiw^ of its^ beds^ by a cbi^e i^ 
the arrangemeilt of those t||at^ follow^ or: by, an en^ 
tire dissimilarityin their cpmpOfJIiQnoir products ftf^ 
aaother soU, or forme^onoi stra^a^ isi^4fl to camr 
mence. ' -» 

The soils of extr^neoiusL fossils differ in ,1. their 



t By geological relations^ we mean to express that connectiaa 
between one stratum or mass of stone and another^ which arises 
from the peribd and the mode of their formation, and which the 
«;ience of geology points o»t and explains. 

tt '^a^t b, they have been formed by the same agent, and 
under a succession of shnilar circumstances, (v. p. 27-^380 

ttt Particularly in such t^ 2ire extraneom-^Tbrn, when one 
series of strata contains animal lelics only, and is followed or co- 
hered by another serie^^ in which rngetal remans alone are founds 
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relative age^ 2. strucfiire, S, general materials, 4, 
particular products, and 5. parf^. 
o. Relative age. 

According to which the soilis cither primary or 
secondarj/j'. 

A. 188. A PRIMARY SOIL ( So/im /irima- 
Hum) is diirtitiguislied bjr the cdn^pofiition of it§ 
rbckd iitid stones beii^ d^Mitute of ot^anic remaim; 
and by its dipping icry^^nrds, and at length under** 
tdjjing, some tract or soil in whi<;h extrittieous fiis- 
tils ot5cur 9A integrant parts of the strirta (v. p. SO. 
note. il. 7. et p. 6. i. ) 

Obs. Thelbrmaticte 6fprimafy mls^ acoording 
td the 6pinii>ii of most gtologists^ ttimt haTi^pre^ 
^i^ iSMb ^Istence of plants and airifiiils> as thiy 
n^^it elAi\}tni dirganic i^iAaiiis in the interidr sub*' 
stance^ ai feiWit of th^f t6t\i^ — ^Tb6 shdk and dtliol 
n?ti*^iltoUfr bodies, now inid then dkcdtei^d in thtfit 
fissures and external clefts,' being generally suppOMd 
lo'ilate 'been ihtrodticied by the dellig^. Of some 



Ihey must be doasidered «b diatmct «o|V«^ tlioUgh bo nmterisU difer- 
sityin the arrangemelit of -tbiMr reflective strata may af^iear to 
tUke plilee.- . . 

f It may be conceived^ we mi^ht ttet fadre.t^ hUve omitted th^ 
4fil))oi*l«ift dislinctiDb, estiiblnfacd by Wenleri between trhat are 
usually teithed transition wnA^'mti/ied rocks, both i^ which :9^ 
MKludetl in oilV eecondar^ soihk The siniple divisioo ^f moun- 
tttlnS iiito primaiy* and^tfoon^s^ first marked out by Lebmaji), 
fappe^n^'d, however^ iKit^r totapply to tte preaenl ^d^ thaai tbe 
Wenierian distribution. 
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^ber fiAtimil event subsequent to the fornmtioil 0C 
the rocks themselves, (v. Kirw. G. Eas. p 163.) 
-^Hence, tlierdiquiu a( primary smlsaxe to be con- 
iftidered as modem, Arhen compared with the incor-^ 
porated extraneous fossils of seeondary mountains. 

Among the stones cohstittrting primary sotlSy gra^^ 
nite and itd varieties form the principal or funda** 
mental rock ; next to which gneiss and micaceous 
schistus usually appear, and frequently aheniatQ 
with each other ; and after these sienite, siliceous, 
schistus, granular Kmestones and posephpries seem 
tnodt general — Serpentine, potsione, quarts, Iwm^ 
tlende, topaz rock, pitchstone, jasper, petrosilex, 
flurrr, gypsum, scmdstones, ruhbltstone, and trap; 
are also found in primary soils^. 

B. 129. A SECONDARY SOIL {Solum st^ 
cundarium ) is distinguished by its holding organic 
remains imbedded in the substance of its strata ff. > 

Secondary sails may be divided into, 1. most 



JC Jasper, petrosilex, quartz, hornblende, porphyry, argillaceous 
schistus, trapi pitchstone, sandstone, rubWestone, fluor, and gyp- 
sum, bdong both to primary and secondary soils — ^Trap, pitch* 
stone, sandstone, rubbtestone, fluor, and gypsun^, are, however, 
most common in the latter. * 

tt Some substances, as traps, gt/psufn, breccias, ice, never or 
very rarely contain extraneous fossils, even when secondary stones; 
but are distinguished from those of a primary formation by alter- 
nating with, or covering, strata in which organic remains are 
found. 
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OHcierit Bniancienty 2.Je$s ancient, 3. modern, aad 
4. very modem soils. 

- a. 190. The most ancient^ and ancient^ sec. s. 
(S. secund. vetustissima et vetusta) contain the 
rdiquia of .marine animals onty; chiefly of shells, 
corals, and other . bodies of the. vermis class, whose 
originals^, in most instances, are not now . known to 
exist f. They always immediately follow, or re-^ 
pose on j[>rimarv soils. 

, They are sometimes, but not always, stratified — 
The lowermost strata contain; but few petrifac- 
tions ff — These form soils that may be considered 



f The originals of the anomita, ammonitie, enirochita:, &c. 
found in these soils, have not been discovered in the recent state. 

1 1 One of the characteristic distinctions of tranaitian rocks, ac- 
^ cordipg to the Wemerian theory, is their containing hut fern petri- 
faeiions, und those always mariney and chiefly of the veirmu dm : 
but to lYhat order are those strata to be referred, that have every 
character of transition rocks except their paucity of extraneous 
fossils ? Such are the limestone strata of Derbyshire, which 
abound in petrifactions, and which few geologists would rank as 
transition rocks, though they evidently do not belong to what 
Werner calls the **flo€t% formations.*^ Hence, it i^ipears more 
eligible, at least m the present study, to consider tb^ comparative 
ages of soils to be marked, in the first instance, rather by the n^ 
turcy than the quantity of their organic contents — and hence, we 
consider those rodcs that have a few marine petri&ctions, and 
tliose that abound in them (their other characters being similar) to 
form but divisions of the same order. 
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BB&emost ancient {vetnstissima) of the secondary 
class — ^The upper ^tvBitL abound in organic remains^ 
and though ancie^it (vetusta) are less so^ than those 
of the same order in which fewer petrifactions occur. 

Obs. The soils of this order generally appear in 
mountains^ but are^ for the most part^ less elevated 
than the primary tracts which they invest or follow 
«— Their rocks are all marigenousf . They consist 
of compact limestone^ some sandstones, petrosilex or 
chert, toadstones, rubblentoties, argillites and basalt ? 
—perhaps some marlites and shales — rarely por^ 
phorjf and sienite ? 

b. 131. The less ancient sec. s. (S. secund. 
vettda) contain reg^/a/ petrifactions alone^ or mixed^ 
more or less, with marine animal remains — some- 
times marine animal remains only ; but thesesoils are 
distinguished from the ancient secondary by the 
iones of fish'\'\i or of amphibious animals, being 
blended with the sheUs and other vermai relicsf f f 
— They follow and repose on the ancient secondary 
soilsffff. 



t This, in respect to basalt and other stones of the same 
order, will be disputed by many geologists. 

ft Glossopetrap Bufonita, Ichthi/ospondyli, &c.' of au- 
thors. 

tt + Frequently Echinita, which are not common in ttie ancient 
secondary soils. 

tttt May they not sometimes immediately/ repose on, or flank, 
primary mountains, without the intervention of the transition or 
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They are always stratified f.-^They ^ibomAm 
es^traneeus fossils. 

Obs. The formaiion of Utese ^^fo is enAAewiQf 
posterior to that of the mdefa-secmit^Tj, as they 
constitute^ in most instances^ tfie lo'wer hiH« dnd 
plains^ unde^ which strata from tfce nnoient aecea- 
dary motintams are always observed to dip. 

The rocks belonging to the soils ef this twder/ 
. are some limestones, particularly the porous kinds, 
chalk, basalt, sandstones, ftsddingstene. Mack conlj 
marl, marUte, shales, nrgillitoeous ironshme, gyp- 
sum, and rock-salt^^. They may be divided into 
marigenous, semimarigenous, and alluvial^ f'f. 

The marigenous contain marine reliquia only — 
as the hones, &c. of sea fisli, shefls, echini, &c. — 
They consist, for the most part, of the open-grained 



ancient secondary rocks 1 — In some few instances, at kast, this 
appears to be the case, as coal, which, in general ibelongs to tlie km 
ancient secondary eoils, has been found immediate on granite. 
V. Kirw. G. Ess. p. 346. 

t Hence, 19 the Wemerian school, the jrocks of thes^ .soils 
are distinguished by the term Jloetz or .stratified, 
, tt Some of these substances, particularly marly gypsum, and 
rock-salt, are perhaps more common to soils of later formation. 

ttt They have also been distinguished as origindl and derivO' 
tive rocks: — such are generally considered to be original as have 
not, in appearance, been formed from the disintegrated parts of 
other rocks — the derivative are those which evidently owe their 
x>rigin to the decomposition of more ancient strata. Many rocks, 
however, seemingly original, may, in reality, be derivative. 
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or less consolidated limestones, dialk, martsy and 
elayt^^Toreiyj perhaps^ mme sand$tofie strata. These 
appear to haye been formed by depositions from the 
tea^ when its surface was considerably higher than 
at present; but lower than in the first ages of the 
globe, (v. p. ,13-38.) 

The stmimarigenous exhibit marine reliquia ac- 
companied with vegetal remainsy either in the same 
stratum^ or respectiyely in strata alternating with 
each other, (v. p. 29-33. and notes ff p. 39. f p. 
9\.) They are chiefly marls, clays, sandstone, and 
mmst cotd-^uta. 

The alluvial f contain vegetal reliquia alone^ or 
mixeAyfii)skfiuviatile shells and the remains oi fresh- 
water fish — the strata^ principally, sandstone^ clay, 
marls, marlite, shales, ironstone, and coal. Such 
soils have e^ery appearance of having been deposited 
from large expansions of fresh water,* collected in 
the hollow or vale-like depressions of more ancient 
atralaff. 



t We no* only call those soils alluvial that owe their or%in to 
SBdden imuidEilioiis of rivers, &c. but also those which have been 
deposited by deep and more permanent collections of fresh water 
(y. p. 32. b. 14.). The reader must be careful^ therefore, not to sup- 
pose, we confound the alluvial among the less ancient secondary 
Moils, with the modem alluvial of the two following sections ; and 
Whieh, hi most geological works, are exclusively distinguished by 
At title m qisiestion. 

•ft This is particularly observa'ile in coal soils, v. William's^ 
Mmeral Kingdom. V. I. p. 105. 

Y 
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c. 132. The modeen sec. s. (S. secund. recmr 
tia) contain few petrifactions, but abound^ for the 
most part, in conservata — ^TheD^gfte/arefrcqucntlj 
the remains of trees, as their wood, leaves, &c. — tth« 
animal are often the bones of muknown quadrupeds; 
when shells and other marine remains^ they arc ge- 
nerally such as belong to the neighbouring seas. 
They mostly repose on the less ancient soils. 

They are stratified, but seldom regularly. 

Obs. The soils of this order rarely appear in 
hills, . but generally form extended plains and low 
lands, skirted by tracts of more ancient^ mountain 
strata. 

The strata belonging to these soils are usually of 
hrown coal, clay, sand, gravel, marl, bitununous 
wood, and its varieties; sometimes gypsum, saU 
rock, and ironstone; more rarely chalk and sand'^ 
stone. 

They are either marigenous or alluvial*-^ 

The marigenous exhibit conservata of sea shells, 
bones of jish, &c. the strata commonly sand, and 
marl — ^the alluvial hold vegetal conservata, com- 
monly in argillaceous beds ; or the bones of mamma- 
lia, which are deposited in all the substances just 
mentioned, and sometimes in gypsum. 

Modem soils are principally distinguished from 
the less ancient by their holding occasionally the 
bones of quadrupeds embodied in their strata ; and 
by the materials of these strata being, generally, in a 
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looser or less cotiisolidated state — ^they dilSTer from 
the soils of the next order in not being accompanied 
by the agent of their formation. 

d. 133. Very modern sec. s. (S. secund. recen* 
tissima) differ from all the preceding soils in the 
process of their formation being carried on at the 
pfesent day. They seldom contain petrifactions f, 
except of wood ; and the conservata are less com- 
mon in them^ than in the modern soils. They are 
found incumbent on most of the other soils ; but 
those which they frequently overlay are the modern 
and less ancient. 

Very modern soils are wholly superficial^ never 
being covered by strata of any other formation. 
They are sometimes strat\fitdr^h\kt never regu- 
larly. 

Obs. The substances which belong to soils of 
this order are frequently in a loose and unconsolidated 
state ; anK^ng these are sand, gravel, loam, clay, &c. 



t Never, perhaps, except in particular instances, where the ac- 
cumulating matter of the soil has surrounded already formed pe- 
trifactions, detached by various operations of nature from their 
original beds. — Such, it is said, have been observed in the lava of 
volcanos ; and are, now and then, found in the sand and gravel, 
deposited by existing rivers — ^the latter, however, are always 
rounded or worn like other debris ; and hence, are readily distin- 
|j;ubhed from organic remains, that occur imbedded in the soil, in 
which theu: mineral change has been effected. 
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-^sooietimes, hoyrtyer, in a irm or stony fofia; 
under this head may be reckoned lava, tt^stone, and 
some hog-iron ores. 

The soils themselves may be divided^ Rcording to 
the agent nature employs in their formation, uita 
marine, fiuviatile, and volcanic '\. 

The marine consist oisand, gravel, &e. depo- 
sited on the sea shores, and in some inland situatiims 
to Avhich the sea has still occasional access. 

Thefluvicaile are found in vales and lowlands, 
through which the rivers forming them, at this day 
take their course. — ^They consist, also, of sand, gror 
vel, clay, &c. — ^and, in some particular instw<^^> o^ 
calcareous earth, consolidated into a tophus, which; 
"frequently involves in its composition moss, IxNies, 
and other organic bodies. The deltas of low land 
at the mouths of large rivers, consisting of sand, 
mud, &c. sometimes mixed with the trunks of trees 
and other vegetal matter, are also to be considered 
as fluviatile formations. 



t To these might be added» perhaps with propriety, the vegetal^ 
or soUs originating from a daily accumulation of decayed vegetal 
matter — ^such are peat and twrf soils — and the animal, or soil^ 
produced by animals which are still employed on their fabrication. 
•^Many of the islands in the South Seas exhibit soils of this de- 
scription, formed by an accumulation of coral rocks. Vide For9-> 
tor's Voyage, V. 2. p. 14().— Phil Trans. V. 57. p. 294. 
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The volcanic f consist of lavuy fmmice, &c. the 
ejected matter of «tiU ezifitent Yolcanoe. 
b. Structure. 

According to which the soil is either coMinfiOia 
w stratified. 

A. 134. A CONTINUOUS SOIL (Sa/twn 
eanUmwim) condsts of a mass of mineral matter not 
divided iato heds or strata. 

Obfi. Primary soils frequently come under this 
division; as their rocks do not commonly exhibit 
pwalleljoints'or other external marks of stratifica- 
tion f f . — The most modem of the secondary soils 



f t Tbe reader will reniark, ttat we liave confined our notice of 
volcanic soils to those of very modem pr^ductioa. We ^ no 
. means, however, suhsciibe to the PpuiKHi, wfakfa some mineralo- 
gists hold, that the vestiges of extinct volcanos are not discover- 
able among the more ancient strata. Indeed, there is reason to 
suppose, that volcanos have existed during every period of the 
earth's formation; and, that the consequences of their eruptioai 
may be traced among the most early mineral productions, even 
such, perhaps, as are truly primeval — ^at the same time, we cannot, 
attribute to their operations, those extensive effects, contended for 
by some modem geologists. 

1 1 We conceive, however, that this arises, in some casesi from 
the imawiise thickness of a stratum ; — which may be such as to 
conceal its connection with other beds from observation^ Thus the 
large blocks or masses of granite^ which often constitute fri- 
mary soils, may be only the detached or shatter p«irts of an eaor- 
moos stratum^ whose extent prevents* its real fonUy as weU ai. it^ 
depeqdance on similar strata, from being traced. 
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also^ are sometimes caatinuous or unstrat^fied. Soils 
of this description seldom contain organic remains. 

B. 135. A STRATIFIED SOIL (Solum stra- 
tariutn) is divided into beds or strata. 

The soils of this division are either regularly or 
irregularly separated into beds. 

R^ularly (regulariter) when the strata preserve 
their parallelism and^ consequently^ their respective 
thicknesses^ throughout the exUsai of the soil which 
they collectively form. » : : ' 

Irr^ularly (^irregii/flnYcr) when the paralldism 
of the strata is not preserved. — ^This may arise from 
the diminished or increased thickness of the beds^ in 
particular parts of the soil — and, sometimes, from 
the difference which takes place in the dip and 
ce>t^rse t of the strata. * ' 

Obs. Stratified soils consist either of one species 
of stoi][e> separated into strata by seams ( semi-strata) 
of clay or other matter ; or, of beds of various sub- 
stances alternating with one another ff. 
c. Materials. 

According to which the soil is either calcareous, 
argillaceous, or siliceous. 

, A. 136. A CALCAREOUS SOIL (Solum col- 
careum) is one in which the chief mass of its earths 



f Vide p. 170. note. 

1 1 Mountains which coa^ist of one kind of stone are caHed, 
by Kirwan, unigenous ; those formed from strata of different sub- 
stancesi fofygenous. 
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and stones belong to the calcareous order. It may 
be further distinguished^ as being 

a. 137. Cretaceous (S. cretaceum) when cjudk 
form» the principal material. 

b^ 138. Marmorean ( S. marmoreum) in which 
limestone beds abound. r 

c. 139. Marlaceous (S. ccdcareo-margoctum) 
in which calcareous marl predominates. ^ 

&c. &c. 

B. 140. AN ARGILLACEOUS SOIL ( Solum 
argillaceum) abounds in beds of clay, or other sub- 
stances belonging to the argillaceous order. An ar- 
gillaceous soil njiay be said to be . 

a. 141. Schistose (S. Mchistosum) when shale 
or its varieties f form the beds. 

b. 143. ARENACEo-AR&iLLACfious ( S. arcnoceO" 
argillaceum) when argillaceom -sandstones consti- 
tute the principal strata. 

&c. &c. 

C. 143. , A SILICEOUS SOIL f^oltim siliceum) 
in which stones of the siliceous order are most abun- 
dsjit. A siliceous soil may be 

a. .144. Quartz Y ( S. quartzosum ) when 
g«f arte -forms the principal rocks. 

b. 145. Arenaceous (S. arenaceum) in which 
siliceous sand abounds. 

c. 146. SXBVJ.OVS \{ S. sabulosum) in which gra- 
ve/ aboundsi . , : . . 

&c. &c. 

•h Slate c)ay» bituminous shale, alum slate^ &c.. &c* 
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d. Particulat ProOucts. 

According to wbiefa the soil is said td be 

A. 149. CARBONIFEROUS {Mnm cati&ni- 
ferum) bearing or producing coal. 

U. 146. FERRlFEUOVSiSaurhferriffrtm) 
producing iron. 

Ae. &c. 
c. Paris. 

The parts of the soil^ which haye immediate rela- 
tion to extraneous fossils^ are the tract j stat, and 
matHx. 

A. 149. THE TRACT ( Tractus) is the super- 
ficial part of the soil forming in some determinate 
extent on the earth^s surface. 

A tract is distinguished according to the soii 
of which it is a part (r. p. 155.) ; and as beii^ 
either general or particd. 

a. 150. A GENERAL TRACT (Trmtus generalls) 
is one which runs through a large extent of country^ 
ai^d is bounded bj several tracts of a different 
niitnre. 

b. 15L A PARTIAL or ili<iLtJDtin tiIact ( Tractut 
inclnsus) is generally of small extent^ and always 
inclosed or surrounded by one tract only^ of a dif* 
ferent kind. 

Obs. Carboniferous soils oQjenCdtm partial tracts: 
the rock on which they hate been deposited rising 
on all sides of the coal land^, and constituting its 
boundary by a circular tract of one formation. 
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B. 152. THE SEAT (Sedes) is thsipart of the 
soil in which the reliquium and its matrix^ if dis- 
tinct, are lodged— when no distinct or separate ma^ 
trix immediately surrounds the extraneous body, 
the seat is properly considered to be the matrix in- 
definitely extended (matrix continuata). 

The seat is either aqueous or mineral. 

a. 153, Aqueous SEATS (Sedes aqiiarice) are 
lakes, running waters, &c. in which reliquia ( fre- 
quently petrifactions of wood f) occasionally occur. 



f It has been a subject of dispute, whethert the siliceous petri-' 
factions of wood, found in water, have been generated there, or in 
the surrounding and subjacent strata — Some authors supposing, 
that extraneous bodies thus circumstanced may have been detached 
by .the agency of torrents, floods, &c. from their original beds, and 
subsequently reposited in their present situation. When the con- 
tiguous mineral bodies, are such, as ai*e known to contain petrified 
wood'—ih?! is, when they consist of sand, gravel, clay, &c. forming 
alluvial beds, or masses lodged in the veins or fissures of more an- 
cient strata — this may undoubtedly have been the case : but, as the 
petrifaction of the wood thus imbedded must have been effected 
by the percolation^ of water impregnated with siliceous matter, we 
see no reason to deny the possibility of the same effect being pro- 
duced by the waters of lakes and rivers, when they contain (as 
some undoubtedly do) siliceous earth, either in a dissolved or sus- 
pended state. Indeed, the petrifying quality of several waters, in 
various parts of the world, seems now to be pretty generally ac- 
knowledged — ^that of the water of Lough Nea^h, in Ireland, was 
particularly eminent at one time — and the water-courses of our 
mines in Derbyshire have, within our own knowledge, produced 
some very fine specimens of woodstone. Many of the lakes in 
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b. 154. Mineral seats {Sedes miner aks) con- 
sist of mineral matter^ and are distinguished accord- 
ing to their structure and materials. 

' * In structure. 

The mineral seat is either a mass, stratum, or 
rift. 

A Mass (Massa) is a body of earthy stone^ &c. 
having no determinate or regular extension. 

Obs. The mass is not the seat in which extrane- 
ous fossils are usually lodged^ but they wmetimel 
occur in it. 

A Bed or Stratum f (Stratum) is a body of 
earth or stone^ &c. in length and breadth indefi- 
nitely extended (mostly in an horizontal or inclining 



Germany, Italy, &c. kc, are also noted for this fdrmation. Mr. 
Kinvan, however, justly remarks, that '^ several lakea^ or other 
waters, that anciently possessed a petiifymg power, have since lost 
it, by having imparted the greater part of the stony particles they 
contained to such substances as were capable of retaining them.'' 
6. Ess. p. 14. 

f Many geologists of the Wemerian school use the terms beds 
and strata with the following distinction. — Bed»p — ^when the soil 
consists of different substances sdtemating with each other. — Stra- 
ta, — ^when the soil, though divided mto beds, Is composed only 
of one species of stone, or other mineral substance* We do not, 
however, see the utility of this discrimination; and in one case, it 
evidently produces a confusion in the use of the term stratified, 
or necessarily limits its employment to descriptions of unigenaus 
soils; since it would certainly be improper to call a mountain, or 
other extent of soil, stnUified, in which no strata, accordiog to 
the above distinctions, were present* 
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direction) but of a determinable^ and^ more or less> 
uniform thickness. 

A stratum is said to be regular (stratum regu- 
lare) ^hen it is parallel with the acconq)anyipg 
strata^ and continues throughout uniform^ or nearly 
80^ in its thickness. 

Irregular {stratum irregular e) when it takes -a 
different direction in its dip f &c. from that of the 
attendant strata ; or when it does not preserve the 
same thickness through any considerable extent. 

A semistratum f f is a very thin seam or stratum 
of clay^ &c. separating the thicker strata of stone^ 
or other matter^ from one another. 

A Rift {Rima) is a cleft or separation in the 
mass or stratum ; graerally filled with mineral sub^ 
stances distinct from that which forms the body of 
earth or rock intersected — The rift, according to 
its structure^ may be denominated 9l fissure or a vein. 



t In miners' bnguage^ v/hsa a stratum is not perfectly hmixxh 
taly its £edl or declination is called the dip ; its elevation, the rise t 
and the edge of the stratum terminating' the rise, is denominated 
the crop of the bed — ^when this appears at the sur&ce, the stnM- 
tum is said to crop (in Derbyshire basset) out. The bearing of 
At bed, is that direction, in which a line might be drawn across 
the surfiice at right angles with the m« and dip — the stretch, or, 
as it is sometimes called, the course of the stratum, is its furthest 
observable extent in any direction — but, as this is generally on the 
line of bearing, the terms are often used indiscriminately. 

ft In Derbyshire^ called the way^board. 
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A fissure (Jissura) may be defined^ a partial 
and, generally, superficial rift, mostly of a determi- 
nate exteat in width and length, and, in depth, 
rarely extending through more than one stratufn f. 

A vein (vena) is a rift of a determinate width, 
but indefinitely extended in depth, and sometimes 
in Ibagth f f , 



t External riAs, or fissures^ are generally freqi^ent in limestone 
rocks, and are sometimes (in Derbyshire at least) filled with mi- 
neral deposit^ of ore, &c like the regular, continued rift, or 
vein. 

+t Veins may be divided into Rake and Pipe veins — ^to which 
miners add jfiaf works; but these are merely strata, or beds, 
..worked for th» ore? which they contra. 

Rake veins are rifts intersecting the strata (never parallel with 
tliem) or mass; of a determinate width, but indefinitely extended 
V^ depth and length. Under the Rake vein, generally worked f©r 
-metailic substances, may be ranked the faults, or troubles, as 
they are called, in cod soils, whether di/kes, gashes, or slips. 
These are ^1 real veins (though not often worked, as such) filled 
with mineral substances, distinct from the divided rock. If may 
not he improper to observe, that the term slip, used by muiers, 
idoes not properly denote the vein ilself, but the sudden alteration, 
which sometimes takes place in the relative height or position of 
the strata which the vem intersects. This is most remarkable, or 
rather has been chiefly attended to, in coal countries; where tlie 
strata, on one side a vein (here called a dj^ke, gash, SpcS) are 
generally found higher or lower than the continuation of the same 
strata on the opposite side of the vein. This shifting or heaving 
of the beds sometimes takes place, where there is no absolute in- 
terval or vein formed ; the ends or edges of the dislocatied beds 
still remaining contiguous— -or, j'n other words, the rift, ©n which 
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Obs. The reliquia lodged in veins and fissures, 
for the most part, differ from those which are in- 
closed in the surrounding rock f , and are generally 
of a more recent formation f f . . 



the slip has been made, is often too narrow or close to admit the 
materialsy with which the opening would otherwise, in all probabi* 
lity, have been filled, and thus have constituted a vein. 

Pipe veins are openings in the strata of a determinate circum- 
ference, but indefinitely extended in depth. Pipe veins, we be- 
lieve, are confined wholly to stratified soils. They have generally 
somewhat of an irregularly tubular form ; but in structure and 
dimensions are found to vary connderably, even in the continua- 
tion of the same vein. Their position is, also, very various : they 
sometimes pierce through the strata in nearly a perpendicular, but 
oftener in a sloping direction ; and not unfrequently are parallel 
with the beds in which they ar^ found. 

t In the faults and troubles of coa) soils, we have known 
marine remains to occur, while the intersected strata ei^hibited 
. only vegetal petrefactions — ^and in the mineral veins of the lime- 
stone tracts in Derbyshu-e* wood and other parts of trees are 
found at the greatest depths^ though the rock itself holds only 
shells and other vestiges of the ocean. 

ft Hence the distinction between extraneous fossils incarpo- 
rated in the substance of the stratum, Sec. and those merely 
lodged in its veins and fissures, must always be carefully attended 
to. — The originab of. the first kind were undoubtedly contempo- 
jrary with the formation of the including rock itself, of which they 
form, as it were, a constituent part; while the extraneous fossils 
of its veins, in most cases, owe their form to animals or vegetables 
posteriorly introduced from the surfiice, by various and often re- 
xent operations of nature. We must not here be understood, to 
assert, however, that the reliquia of veins^ a&d those of the sur<» 
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** Jtt$ub$tanee, 
The mineral seat is either earthy, saline^ metal" 

lie, or infiammable. 

The Earthy {sedes terrea) consists of 

Limestone^ generally in strata — ^including its va- 
rieties, as marbles, swinestones, &c. Common. 

Calc. Sparj in veins. Rare. 

Marlites^ in strata. Common. 

Marls^ in strata, very common«^in veins, rare. 

Chalk, in strata. Common. 

Gypsum, in strata, and masses. Rare. 

Clays, in strata. Comm(M!. 

Shales, in strata. Common. 



rounding strata, are never dmilar: they are, doubtle88» sometimes 
found to be the same. In such instances, which are by no means 
comuKHiy it is probable, the extraneous fossils of the vein have ori. 
ginated from those primarily lodged in the substance of tlie strata, 
but extruded during then- desication, and die consequent fomnatioo 
of the rifi. It will easily be conceived, that those animal or 
vegetal bodies, which were laid bare by the contraction aid 
splitting of the surrounding mineral matter; would frequently 
remam adherent to, or stickkig in, the sur&ces of the fissure then 
formed ; and such, indeed, is the state in which the extraneous 
fossils of veins, when the same as those of the native rock, fre- 
quently present themselves. — ^During the hierease of the rift, in 
its width, by subsequent contraction of the strata, many of these 
extraneous bodies would be entirely detached, however, from 
thdr original matrix; and of course envelop^ in the mineral 
matter, gradually introduced into the vein. (v. p. 25. note, art 
33. 24. and p. 32. note f\.) 
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Argillite^ in strata. Comntoo. 
Rubblestone^ in strata. Rare. 
Basalt^ trap^ wacken^ and greenstone^ in strata and 

veim. Very rare. 
Sandstones^ in strata. Very common. 
Sand and grayed in strata — sometimes the seat of 

woadstone. 
Jasper^ in strata and masses. Very rare. 
Porphyry, in strata. Very rare. ( v. Kirw. G. Ess. 

p. 2*7.) 
Homstone or cherts in strata and masses. Com* 

iBon. 

The Saline {sedes saiina) consists of 
Common^ or rock salt. Very rare. 

The Metallic (sedes metaUica) con^sts of 
Argillaceous ironstone, in strata. Very common. 
Bog ironstone, in masses* The sest of petrified 
, i¥Ood sometimes. 
Magnetic ironstone, in veins. Rare. 
Iron pyrites, in strata and veins. Rare. 

The Inflammable {sedes inftammdbilis) con- 
sists of 
Pitcoal, and its yarieties, in strata. Common. 
Peat. Common. 

C. 155. THE MATRIX (Matrix) is the 
body of mineral matter immediately adherent to^ 
and generally surrounding, the extraneous fossiL — 
This is sometimes merely a part of the seat (153) 
but is, also, frequently a distinct formation. 



176 §• III. DIST. CHAR. S6il. 

The matrix is distin^shed according to its for-^ ■ 
matiofii substance, and j^rts. 
''Formation. 

According to which the matrix is said to be 
genuine, spurious, continued, distinct, &c, 

a. 156. A GENUINE Matrix (M. genuina) is 
formed from the mineral matter which first attached 
itself to the external surface oi^the original^ organic 
body. 

b. 157. A SPURIOUS OR supposititious Matrix 
(M. supposititia) is formed from mineral mat- 
ter which has taken place of that originally sur- 
rounding the extraneous body. 

Obs. In many, instances the true or genuine ma- 
trix is removed^ and its place and form assumed by 
other matter. This is frequently the case with the 
extraneous fossils of veins. 

Stones with a sparry or crystalline fracture, 
and the metallic substances (the iron ores excepted ) 
rarely form any other than supposititious matrices. 

c. 158. A continued Matrix {M. continunta) 
formed by a part of the seat ( 152) — ^not distinct in 
structure and substance from the seat. 

Obs. A continued matrix is mostly a true or.g^- 
nuine one — Limestone strata are generally continued 
matrices. 

d. 159. A DISTINCT Matrix (M. distincta) dif- 
fering in substaqce. or structure from ike seat — A 
distinct matrix may be 
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Ambrphbus (M. ainorpha) without any parti- 
cular form. — Small Knafises of chert, in limestone 
btedg/ frequratly aflbrd examples of amorphous 
matrices. 

Nodular (M. nodularis) having, more or less, a ^ 
rounded/ or boulder-like form — Examples, nodules 
of ironstone, flint, &c. — ^These may be globular, 
ovate, oval, reniform,- lenticular, &c. — solid, lamel- 
lated, tunicated, &c. 

Vein-lifcc (M.ventformis) running in a thin, 
plate-Kke form, through the solid substance of the 
seat-^A vein-like matrix differs from a true vein, 
vrhich is sometimes the seat of the eiftraneous fossil, 
in exhibiting only one compact substance, and in 
being shut in on all sides by the solid rock; virhereas 
the true vein frequently holds a variety of sub- 
stances, and, in a certain direction^ is indefinitely 
extended, (v. vein. p. 173.) Spar and iron pyrites, 
sometimes form vein-like matrices. 

Incrusting ( JIf, incrustans) covering the extra- 
neous fossil in form 'of a- thin coat or c^ust — ^hence^ 
assuming the external shape of the inclosed body f 
— Example, tuffistone, &c. 

Subincrusting (M. subincrustans) differs from 
the incrusting, in retaining only a sliglit app^rance 
of the general form of the inclosed body-r— the coat 

t The common, calcareous incrustations of our rivers, &c. have 
been ranked as petrifactions; but, with more propriety, may b« 
considered as iacipient matrices. 

▲^a 



178 i III. DIST. CHAR. Soil. 

of nuaeral matter b'eiiig too thick to e^iliibit^ ex- 
teraally/ the exact figure of the fofisil Mfihifh it 
covers* Jr^nstom nodiil^^ are frequently subttt- 
crusting matrices. 
** ^Substance, 
According to w|)ich the matrix is either 

a. 135l lE^xwiuY {M. Urre^J. 

b. 156. IfiFhxn^kBhii^CM.i^flamfnalriUs). 

c. 157. Metallic {M. metalHpa). ^ 
ObsL The list of mioei'fds dready g^veo^ uofier 

the article seat, may be referred to for/ the. sufa- 
. stances which are found constituting matriofi^, 
*** Farts. 

The parts of the matrix are its surface and the 
impression of the organic body. 

a, 158^ The Surface: (^. superficies) \% the out- 
side, or exterior part of a di^tiact imXx'ix — ^J'hia 
may be roughs smooth, cellular, chinky^ drusy, 
&c- &c, 

b«]59. The Impression (M. impressio) is the 
interior part of the matrix^ on which the form of the 
inclosed body has bef n impressed i^^Tb^ matrix is 



t Lime, WalieriMfl, C«rih9user« and others Hr^ ocMisidered 
impire^iofui^ pkrticularly of eompmsod bodies as a distiact mode 
of petrifaction ; hut this is evidently incorrect — Every organic 
body, nvhen ^t surrounded by mineral matter in a soft or plastic 
state; iBUSt impart the form of its suHace to the indosiii^ mass ; 
and this form will remaki> if it benot obliterated 1^ Ae decay of 
the organic body, before the investing matter has acquif«d that 



snid to bfe filled (inipleta) when the reliquium re- 
riiiiia^ id the imprtssion-^Etaptj (vacua) whten the 
reSiquium has bebn remoTed froiti the itHpressivnf. 



TbUmb, 
distinguishing the raiqtOa according td th^ir con« 

nection mth the ^oiL ' 

a.) 160, .Ancient {reliquia vetusta) forming a 
part of the conrtitticnt matter 6f the strata 
in the most nndent and ancient secondary 
soils, (a, 130.) 
161. Less ancient (vetula) forming a part of 
the eonstittient matter of the less ancient 
secondary strata tf. (b. 131.) 
1(J2. MoAi^fn {rtcentia) fouhd in modtm soils 
( c. 132. ) in which they appear to hare been 
origttiially imbedded. 
163. Very modern (rttentisstma) belonging to 



degree of kutlAess, HecesMi^ fto the r^t^ion of the impressed 
figure. It is certaidy itonateritt in thb pri^cessi whetlier the im- 
pression be received from a flat or rounded body : the formation 
is still the same, and can only be considered as a part of the 
matrix. 

t In many instances, the nxtiaty left id itie tnatrit, by the 
decay and gradual nemotal of ^e otgaiiift body, renaii^ Ui|fitled; 
no petrifaction being formed in it. 

tt The legs ancient reliquia may sometimes, a]so> occUr in tlie 
veins zndjissures of the ancient and m0st ancient secon. soils — 
a. 130. 
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very modem scdl^. (,dvl33wX ,^cien$ and 
less anciera reliquia> ..when rexap^red^ from, 
their native beds^ Mtnetimes ocenr in mo-^ 
dern or very modem strata^ but are to be 
distinguished from" the genuine reliquia of 
such soils^ by their being rounded or worn^ 
lik^ other travelled materiahi; 

b.) 164. Venigenous (vffUgeiia) found- iq rem, 
105. Stratigenous (stratigena) fouod in strata. 

c) 166. Included fmoZu^aJ wholly qaclosed or surr 
rounded by the matrix or seat^ 

167. Inherent (inhierentia) sticking in the surr 
face of the matrix or seat — The extraneous 
fosjsils of veins ^e frequently foiind in this 
state. ,. • 

168. Adherent (adfuBrentiq.)-rry'i^en the surr 
rounding stone has been^ in a great measure^ 
destroyed by disintegration^ leaving the exr 

' trwmus . fossils bare^ but adhering by one 
side to the remaining part of the matrix. 

169. Loose (libera) not fixed in, or adherent 
to, a Solid matrix or seat — Very modem rcr 
liquia are frequently in a loose state. 

170. Vagpus (taga) loose, and removed by 
various operations of nature from the soils 
iti which they 'were origindly imbedded. 

d.)171. ^oMifixy (soUtarid) single; not many of 
the same species occurring together. 
172. Qregarious j^gregaria) many of the same 
species found together or in company. 



§• IV OEOGR* SITU AT; 181 



§:IV. 
GEOGRAPHIC SITUATIONS. ^ 



The geographic situations (Locn geographica) 
of extraneous fossils are the countries or places 
iyhere these bodies have been observed to bccur-^ 
Bnd are either particular or general f. * ' 
; 1. The particular (Locaspecialia) are the indi- 
vidual quarries, mines, &c. from which the reli" 
gw/wm described has been collected. ' 

2,. The general {Locd generalia) are the r^' 
gions, kingdoms, or provinces, in which the de-^ 
Ber\beAreliquiurn is found. * . 

Obs. The, particular geographic situation of an 
extraneous fossils when known, should alwajs be 
carefully noted. ' ^ 



f The geographic situation of a reliquium answers nearly to the 
loca natalia plantarum, the native places of plahh, or their 
habitat, as it is commonly^ but impropeily, called—This, how- 
ever, in Botany, includes the soil {solum) as wtili as the region 
{regio. V. PhiL Bot. p. 263. 264.) in which the plants grow — lii 
the. description of a reliquium, it wilt always be necessary to par- 
ticularize the sqU or geologies^ situation in a' separate clause, as 
this frequently forms a note oi distinction to ' the spedes or its 
order, ^d b at all times of moment ih a mifieralogic^l )[)oiiit'i^ 
view— while the geographic situation ii scarcely ever characteristib 
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PRINCIPLES OF ARRANGEMENT. 



The arrangements hitherto proposed in sj^ois 
of extraneous fossils have heen drawn fVom two 
sources : the originalsj, and the constitumt sub-- 
stances of these bodies. The first mode^ which 
takes for its principle of distribution into orders, 
genera, &c. the kind of aninial or plant preserved 
or represented^ is the one which Linnsus has 
adopted f — ^The other method^ founded on the 
constituent materials^ was first proposed by Cron- 
stedtff — ^Of these two modes of arrangement^ it ap- 
pears almost needless to observe^ that the first is to 
be preferred — ^whether we consider the study, as 
distinct from that of Mineralogy in general^ or as 
fonning a part of that science. In either case the 



of extraneous fossib^ though necessary to be known by tl|e col- 
kctor of these bodies. 

+ Also Bromel, Wallerius, Woltersdorf, Cartheuser, Vogd, and 
most other writers who have treated systematically of extraneous 
fossils. 

tt Afterwards adopted by Bergman.~We have not noticed 
above the mo3e of extraneous fossik, as one of the principles 
adopted in their arrangements — For though it has been used in 
conjunction with those we mention* it has never been taken alone, 
as the foundation of any system. 
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cbieC though not the only ^, propose4 in\the 
iirvestigation of Tfi\q}xisi^ k to acquire a kqowie^g^ 
of tb^eir several ^jm, m^ of .their Tel^tioQs t? 
plants and anun^ of the present day. T^)s^ w^ 
may remark^ U^^st be obtainedj ^Qre the study can 
be of use jeven to the geologic to whorn^ according 
to som^ fi^tbors^, it is (ffoue asefuj— For, it is evi^ 
dently. qf li^le moiq^at to the geologist W i^Ppw, 
that certain substances have been found und^er an 
OTj^ic fornix unless the Tza^rf .and kind, pf body 
imparting tha^ form be also a^r^ioed. . It isfroni 
ihis;only# i^i £ir as e:i:traiiepu$ fqsjuls are connected 
with the mibje^t^ that he cai| rea0OQably judge of 
the time and mode of formation Qf secondary rocks 
and strata — :and it is sufficiently apparent, that the 
knowledge alluded to will be sooner acquired, from 
an arrangement founded on the affinity of reliquia 
with the recent subjects, thai) from one, in which 
the constituent substance gives the leading divisionsj 
and the nature of the organic body is only a secon^ 
dary consideration. 

This principle of arrajigement, according to the 
fiature of the miginai bodie^j, heing assumed, the 
IbUowiog divisions are necessary for the systema* 
tical distribution of reliquia — Class, Order, Ge- 
nus, Family f. Species, Variety, Specimen. 



t The primary or leading divisions used by Linnasus, and now 
generally adopted in every work on Natural History, are five- 
Classes, Orders, Genera, Species, and Varieties — ^In the arrange* 
ment of plants and animals, when the species are very numerous 
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The Class {Classis) is the highest or first d/t?/- 
'sion in each' of the thrte kingdbths^of hatdral bodies 
(§/r)"^ReKqiiia'may be eonsidei'ed as formfng^ ofie 
class in the mineral or fossil kingdom. 

The Order (Ordo) is a dirisioit'bf the class f . 
In the arrangemeht of extraneous ibbsils^ the otdets 
ttiay be founded on the two kingdoms of organic 
bodies from which they receive their forta — ^namely 
(mi'mdls''8ind plants. ■ - « 

The Genus (Genus) is a dirisibn of the order. 
Genera are either natural or artfflcialff. 

The natural genera of reliquia are those which 
are founded on the /tatoroZ classes, orders, or other 
primary divisions'of plants and animals, e. g. 



under a gentiSy — or the genera under an order — ^it has been 
found convenient to separate such species or gtnera by secondary 
or sti&^divisions. In our arrangement of extraneous fossil^ fte 
have denominated the subdivisioBs, under the. genus, families. 

t Ordc^ are usually arbitrary divisions. In Botany, they are 
confessedly artificial, at least in the Linnean system — adopted to 
assbt the iavestigation of the genera, by bringing together those 
that agree in the number and forni of certain parts ; whidi agreement 
IS considered as characteristic of such divisions or ordeis — In a 
system of extraneous fossib, where tiie genera are necessarily iew^ 
the order is scarcely wanted for a division; but we have used, k 
in conformity with the. Unnean principles of arrangement. 

-ft A natural genus, or other division, in Botany and Zoology, is 
usually considered to be one which comprehends only such species 
as ju« naturally allied to each other; and, consequently, agreeing 
jn a great number of external characteristics — an artificial genus, or 
order, one in which the species arranged under it, evidently difier 
in most particulars, except those few which have been fixed on as 
diagnostics of the division. 
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HSLMINTHOLITHUS 

Entomolithus 
Phytouthus, &c. &c. vide 

Liaa. Syst. Nat. Wolsterdorf. Syst. Min. 
Cartheuser. Min. &c. 
The artificial genera are those which are founded 
on the detached p(trt$ of the original plants 6r ani- 
mals^ or on the mode in which the organic form has 
been preserved. (§.III. Mode. p. 39.) e.g. 

LlTHOXYLUM 
LiTHOBIBLIUM 

Typolithus 

Incrustatum, &c. &c. vide 
Cartheuser. Min. Vqgel. Min. &c. &c. 

Natural genera ar« to be adopted in an arrange- 
ment of extraneous fossils — Under artificial genera, 
a species may be separated into parts, and conse* 
qv^ently will belong to different genera. — ^Or, a spe- 
cimen may exhibit various modes of formation, and 
of course may be arrai^ed in different genera"^ 
Under natural genera,' one species can only belong 
to one genus. : , \ 

In the arrangement of animal reliquia the genera 
may conveniently be founded on the limiean Classes 
of the. recent subjects — ^with reference to the part 
giving the form, as being .either an innate or fabri- 
cated part of the original f . ( §. III. A. 63. ) 

t This is an ariificiai distinction, but will be found a conve- 
nicut one, and by no means subversive of the natural divisions — ^It 

Bb 
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On these principles we found 8 genera of animal 
reliquia; viz. 

* Genera dependant on the innate parti of 
animals. 

1 . Mammodolithus^ which contains the reliquia 

of Mammalia. 

2. Ornitholithus, — of Birds. 

3. Amphibiolithus^ — of Amphibioui Animals^ 

4. ICHtHYOLITHUS, t)f FlSh. 

5. Entomolithus^ — of Insects. 

6. Helmintholithus, — of the parts (not 

fabricated) of Worms. 

*♦ Grenera dependant on the faMcatcd 
parts of animals. 

• 7. CoNCHYLiOLiTHUs^ which contains the reliquia 

of Shells. 

* 8. Erismatolithus^ — of Fulciments or the 

fabricated supports of worms (§. III. b. 65. ) 
In vegetal reliquia^ no general distinctions^ cha- 
racteristic of natural genera, can be founded on the 
Xinneant Classes or Orders in the sexual system^ since 
these are artificial f — Nor on the natural Orders^ 



afiects only the last class of animals — ^The Verme» — ^which, by the 
-adoption of the principle of arrangement in question, instead of 
4me will affofd thru genera of reliquia — These, however, are still 
natural divisions, as they iiespectively include only such bodiei^ 
as derive their form from species naturally uniting in their recent 
state. 

t Hence, it rarely happens that a detached fossil leaf or stem, 
&c. can be referred to the class or order, in the sexual system, to 
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Tribesj or Families^ into which Linnasus has else- 
where distributed the vegetal kingdom ( v. Phil. 
Bot. p,27. 37.) as numberless detached parts of 
plants occur in the fossil state^ which cannot^ at 
present, be referred to those divisions-r-Hence, exr 
traneous fossils that owe their form to plants^ can 
properly constitute but one genus ; viz. 

1. Phytolithus f. 

The Family (Familia) is a subdivision of the 
gentis. Families are either permanent and natural, 
6t temporary and artificiaL 

Permanent (Familia permanentes) contain p^r- 
manent species oolj (v. species^ inf.) and are 
founded on the natural divisions {genera or orders). 
of the originals, e. g. ErUrochites, Echinites, &c. 
Genus Helmjntholithus, 



which the original subject belongs— except such fossil owe its 
fonn to a phuit from a natural £uiiily or tribe (viz. Alg^e^ Filices, 
&c.) with which some of the classes in the sexual system agree — > 
On the contrary, the fossil remains of animals, however small or 
detached the parts may be, are always referable to the classes of 
tlicir prototyj)es — For these divisions, in the Linnean arrangement 
of animals, are established on real and not on factitious dis* 
tinctions ; and under natural tribes, every part of an individual 
will be found impressed with characteristic marks of the division 
to which nature has assigned it. 

t Linnaeus appears to have been well aware of tlie difficulty of 
forming more than o)ie genus for the fossil remauis of plants; and 
accordingly we find him, even in tlie last Edit, of the Systema Nat. 
rejecting the LithophyUum^ Lithoxylon^ Rizolithua^ &c. of Vogel 
and other authors^ as genem, though lie ha^ assumed tliem a& 
species. 
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Temporary (Familia temporalesj contain ient" 
forary species only ( v. species, inf. ) and are founded 
on the detached parts of the originals, e.'g. Glossa- 
peine, Bufonitie, &c. Genus IcHTHYOLiTHUSp-Z«- 
tJiophj/lla, Carpolithi, &c. Genus Phytolithijs. 

The Species (Species) is a division of the JPa- 
tn%, or of i^e Genus. 

Species, in reliquia, are founded on the species of 
plants or animals to which they owe their form. 

One species of plant or animal can only give 
form to one real or permanent species of reli^ 
quium — But, the detached parts of reliquia cannot 
always, in the preisent state of our knowledge, be 
deferred to their real species — species, for a time 
therefore, must be divided into permanent and 
genuine, or temporary and artificial f . 



+ The temporary or artificial species of reliquia, like the arti- 
ficial classes of Plants, are succedaneums to the genuine and na- 
tural ones — (Artificiales classes swccedanea sunt naturalium — Phil. 
Bot. p. 100.) adopted till a compleat knowledge of extraneous 
f6ssils enable us to determine the genuine ^species, to which these 
detached parts belong. 

Species are the fimdamental parts of every system of natural 
bodies — Until what constitutes the species be determined, and the 
principle, by which they are characterized, be distincUy ascertain- 
ed,, no arrangement, however ingenious or natural in its othe^ divi- 
sions, can prevent confusion — ^the observation of Cjesalpinus 
on genera, will with the strictest propriety apply to species — for, 
canfima speciebus omnia cimfundi necesse eat. 

As far as we are acquainted with the subject, this is the first 
attempt that has been made to establish a natural and permanen 
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A Permanent species ( Species permanens s. gefiu- 
ina) exhibits those parts of a plant or animal, which 
hive been selected according to the following prin- 
ciples. 

1. The parts must be such as are characteristic 
of the order or genus of the original. 

2. They must afford sufficiently discriminative 
specific marks. 

3. Different parts must not be assumed, as foun- 
dations of permanent species in the same family or 
subdivision of a genus. 



principle, on which the species of reliquia mia;ht be grounded, how- 
ever obvious or simple that principle may seem. — ^That the prin- 
ciple in question has occasionally been used, we do not deny — but 
it never appears as a fixed and fundamental part, in any arrange- 
ment of extraneous fossils we have yet consnXted-^Linnosus take* 
his species of these bodies sometimes from ihe genera of the re- 
cent subjects (e. g. HelminthoL At^mites — Helm. Madreporus, . 
&c.) and sometimes from the tribes or orders (e. g. Phyt. Filicis 
— Pkyt, Pianist &c.) sometimes from the species (e. g. Helm, 
Craniolarisy &c.) and sometimes from the parts of the originals 
(e. g. Phyt. Lit1wphyllum» Pliyt. Lithoxylon^ &c.) Gmelm, • in 
the last edition of the Syst, Naturte, is equally destitute of any 
regular principle in the formation of his species; and, though h'ls 
arrangement is built on the originals, has assumed, in two instances, 
the substance of tlic matrix 9 as a specific distinction for the inclosed 
reliquia! {Ichth. niger — Ichth. pailidus. Syst. Nat. T. Ill, p. 38S.) 
It is almost needless to add, that WaHerius^ Woltersitorf, VogeU 
Cartheuser, kc. (who have made the originals the foundation of 
their systems of reliquia) are also wanting in a regular and fixed 
principle, for the construction of the species they enumerate. 
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4. When two or more parts are fixed on as dii^- 
nostics of a permanent species^ thej must b« sucli 
as are found immediately connected in the recent 
subject. 

5. When permanent species depend on more parts 
than one^ similar parts in a detached state art not 
to be considered as the foundation of permanent 
^pmes— When the parts in question thus occur, 
they must be arranged as temporary species^ ex- 
cept they be ascertained to belong to spceies al- 
ready established^ to which they must be referred 
^% imperfect specimens, (v. specimen.) . 

According to the above principles, the parts on 
which permanent species may be established are as 
follows f . 



t The parts we have fixed on for the construction of permanent 
species, are those which experience has pointed out^ as best calcu- 
lated for the purpose — Other parts might answer, however, in a 
certain degree the end we have in view; and perhaps, to many, 
may appear even preferable to those adopted — It may not be im- 
proper, therefore, to state more at large the reasons, that have led 
to each particular selection — especially in those genera where 
various parts might have been taken, agreeably to tlie principles 
above assumed — 1st. In respect to the g&iius_Mammodolitku8 — ^We 
must observe, there is no doubt that the united vertebrce, and in> 
deed other parts of the skdeton, are as capable of affording cha* 
racteristic marks of the orders and other natural tribes in Mammi* 
ferous animals, as the bones of the head, if the general knowledge 
of comparative anatomy were equal to their selection — But it is the 
tseth and their situation in the head, on which Linn^ has cbie% 



§• V. ARRANGEMENT. 191 

- In tike Genus Mammodolithus — ^The united 
bones of the head, inducting the teeth. 

Ornitholithus — ^The bones of 

the head united to the bilL ^ 

^ A]iiPJHiiBioLiTHiJs-'--The united 

dorsal vertebrce. . 

IcHTHYOjLiTHus — ^The Jius and 

head, united with the^Me^o;* i>r with the external 
covering of the body. 

: Entomolithus— The upper ex- 
ternal covering of the thorax, united to that of the 
abdomen. 



Ksted the classification of the recent species — ^these are the parts 
of the skeleton, therefore, best known to the modern zoologist; 
and from these, of course, he will most readily determine the na- 
tural oixier or genus of the fossil subjects, and draw with facility 
pernranent specific distinctions — The same reasons will apply to 
the 'preference given to the head and Mil, over other parts of the 
skeleton, in Omithelithus — In amphibnms animals, the' dorsal 
periebra afford not only certain, but well known distinctive^ marks 
of the genera, to which the fosil remains, hitherto discovered, of 
this class belongs— For instance, in Testudo the vertebne are united 
with the ribs into one solid piece, which constitutes the Back sliell 
^r covering of the animal. This part; therefore, sufficiently dis- 
tinguishes the genus from Rana, in whfch the vertebra are destr- 
tttte of ribs, and both from Lactrta^ in which proper arid distinct 
ribs a/e attaiihed to the dorsal vertebra — ^These are the only 
genera df amphibia (the Linnean ordi^r of Nantes being excluded 
tli^ class) that have been observed giving f6rm to extraneous fos- 
dfs; and of these, the few examples that have occurred, have 
mostly exhibited 'the parts in question-^The propriety therefore 
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- — ■ " — — HeIiMintholithus — ^various^ ac- 
cording to the genus of the originals — e. g. 

In reliquia of Pennatulte — the fins (pinme ) 
connected with the midrib (rachis). 

— : Stylastra — the united joints 

of the stipe {stipes). 
Asteriae — ^thc whole of the 



crust or coriaceous cotering of the 
body. 
-: Echini — ^the crust or calca- 



reous covering of the iody, 

CoNCHYLioLiTHus — Variotis. e. g. 



In reliquia of Bivalves and Multivalves, 
the united valves. 



of adopting these parts, for the foundation pf permanent specks, 
will readily be allowed, particularly as they afford sufficient spe- 
cific differences, especially the dorsal seufitf formed by the ancfay- 
losed ribs and vertebrae^ in Testudo. — In the next genus of reli- 
quia, Ichihyolithus, the necessity of taking so m^ny parts, as 
those above eunmeiated, for the distinction pf permanent specie^ 
will not perhaps be apparent — In Fish, however, the . relattv^ 
situation of the fins is a prime note of distinction in the Linroan 
Orders^ wliile the structure of certain parts of the head and th^ 
form of the hady genially charact^ise the genera — ^Tliese parts^ 
therefore, are aeceS^sary to determine die order and gemis of th^ 
prototype of an Ichthyolithus, according to the Linuean ainmge- 
ment; and as specimens not unfrequently occur in wUch Jthey are 
all visible, we have taken such examples as standards o{ perma' 
nent species, rather than those which exhibit only the more de- 
tached parts of theu- originals* In .the succeeding genera, Ent4h 
mslithMs, HelminthoUthus, Conchytiolithus, and ErismatoUthMs^ 



§. V. ARRANGEMENT. 193 



Univalves (spiral or invo- 
luted) the body whirl united to one or 
more of the succeeding whirls — In sim- 
ple univalves, the whole of the shell. 

ERisMATOLiTHiiJS — various. e. g. 



In reliquia of cellular ](«'ulcimentjs^ the 
sthy exhibiting the internal form or 
structure of the cells. 

solid Fulciments, the stirp 

exhibiting its external form. 
Phytolithus — ^the /<?«/ (includ- 



it will scarcely be disputed, tliat the parts selected are those most 
eligible for our present purpose. With respect to Phytolithus, a 
reason must be assigned, why the parts o^ fructification, (by 
which doubtless the natural tribes or orders of the originals might 
best be determined) are rejected, and the leaf and stem substituted 
in their place — ^To those acquainted with the subject of extraneous 
fossils, it is well known that^irer* and fruits are so rare among 
the Phytolithi, that to have made them the fomidation of perma- 
nent species, would have been nearly the same, as excluding per- 
manent species from the genus. Indeed, the fructification is so 
minute in one tribe of plants, namely the Filices, from which the 
most numerous, beautiful, and perfect specimens of vegetal reli- 
quia originate, that it is seldom if ever visible in the fossil species, 
and of course is useless in their discrimination. The leaf, there- 
fore, b the part to be preferred, as that from which by far the 
greatest number of permanent species may be formed — It is the 
part, also, from which the most certain specific differences may be 
drawn; and will be found, in conjunction with the stem, suffi- 
ciently indicative of the natural tribes or orders of plants — at 
least, as far tis these distinctions are applicable to the fossil sub* 
jects. 

CC 
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ing the frond in Filices, &c.) attached to tlie trunk 
( including the stem of herbs, the culm of grasses, and 
tlie stipe of ferns — ^with the trunk, caudex ascen- 
dens, in trees) — and the trunk alone when ascer- 
tained to be leafless. 

Temporary Species (Species temporales) bear the 
form of such detached parts of plants and animals 
as are not reducible to permanent species, e. g. 

In the genus Mammodolithus — ^the detached 
teeth—hones of the head — of the trunk — of the ex- 
tremities. 

Ornithouthus — the detached 

bill — bones of the head, trunk, &c. 

Amphibiolithus — the teeth — 

bones of the head — detached vertebne — ^bones of 
the extremities. 

' IcHTHYOLifHus tccth — ^boncg 

of the ftea<J— detached bones of the trunk— fins — 
scales, &c. 

Entomolithus—*- the detached 

head — thorax — abdomen — limbs, &c. 

Helmintholithus — 

In the reliquia of Pennatulae — the detached 
fins, &c. 

Stylastra — ^thc detached bodp or 

head— joints of the stem, &c. 

Asterice — ^thc detached rays. 

Echini — ^tbe spines, teeth, &c.— - 

'Nuclei not referrible to determined species. 

-t CONCHYLIOLITHUS 

In Univalves — detached parts of the spire, &c. 
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— Bivalves and MvMvalves ^the disunited 

valves — In all, nuclei not referrible to established 
species. 

' Erismatolithus — 
In cellular fnlciments — such as do not shew the 
rtructure of their cells. 

— solid— imperfect specimens not reducible to 
known species. 

^ Phytolithus — the detached stem — 

leuf—^fruit — root, &c. 

Temporary species under each genus are to be 
arranged according to the part which they repre- 
sent, e. g. 

Mammodolithus. • 

** Species Umporales. 

f Form& ossium capitis. 

ff corporis. 

f f f artuum. 

&c. &c. 
Temforary species must not be unnecessarily mul- 
tiplied—When two or more detached parts, hitherto 
considered as distinct temporary species, are ascer- 
tained to belong to one species of plant or animal, 
they must, in future, be arranged as mie species, 
under the part, which in the original is nearest to 
that fixed on' for the foundation of permanent 
species f , 

t For example — the detached stem and fruit of one species of 
plant have been considered as two distinct temporary spec.ts — 
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Temporary species must be reduced to perma" 
nent, as soon as they are found connected ^ith the 
party on which the establishment of permanent 
species depend f . 

The Variety ( Varietas ) a division of the species, 
depending on an accidental variation of fortn in 
the original — Hence varieties in the original species 
form varieties in the reliquiuni. 

Differences of form arising from the loss or pre- 
sence of an essential part of the original, or from 
the mode in v^hich the organic form has been pire- 
served (v. modal accid. form. & conditional ac- 
cid. form. p.p. 72. 73.) do not constitute varieties 
but specimens. 

The Specimen (Specimen) is an individual reli- 
quium retained as an example of the species, or of 



when discovered to originate from the same plant, they must be 
arranged as one species, under the division that contains the 
stems — the stem heing the part immediately connected with the 
leafy on which the establishment of permanent species principally 
depend. 

t The Reduction of temporari/ or artificial species into per- 
manent and natural ones, is an object constantly to be kept in 
view, by those who systematically cultivate the knowledge of extra- 
neous fossils — ^the nearer -we approach this object, the nearer will 
the study approximate to that degree of perfection necessaiy to it 
as a science — While, on tlie other hand, a neglect of the prin- 
ciple, we now so strenuously wish to enforce, will, we are con- 
vinced, increase the confusion and uncertainty, in which the inves- 
tigation of reliquia is at present involved. 
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some affection to which the reliquium is subject 
from a variation in the essential form (§. III. 33. 
p.' 70.) — from the mode or state of its mineral 
change (§. III. Modus, p. SS) — from accidental 
form (§. III. 36. p. 71.) — or from the constituent 
substance (§. III. Substantia, p. 135.) Speci- 
mens^ therefore are either 

L Specimens of the Species — or such as exhibit 
the specific characters — 

2. Specimens of the Varieties — in which the acci- 
dental differences in the original species are shewn— 

3. Specimens of the Mode — exhibiting the diffe- 
rent states and degrees of mineral change under 
which the reliquium is found. 

4. Specimens of Accidental Forms — in which va- 
riations of figure arising from the model and con- 
ditional form (§. III. 38. 39. p.p. 72. 73.) are 
present — or 

5. Specimens of the Constituent Substances — 
which display the various materials which have 
been found constituting the reliquium. 

In the enumeration of specimens, those which 
have been collected as particular examples of the 
species and its varieties are not to be separately no- 
ticed, as they are necessarily included in the specific 
character and general description (v. §. VII.). 

Specimens of the mode are not to be separately 
described — The mode in which the reliquium usu- 
ally occurs may be stated after the specific cha- 
racter^ and any variations in that mode may be 
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noticed under the specimens of accidenial forms, 
or of the constituent substances^ accordingly as the 
variations of the made have occurred in one or 
other. 

Specimens of accidental forms are always to be 
carefully enumerated-r-If the accidental forms in 
a reliquium be not well distinguish^ed^ they are 
liable to be mistaken for distinct^ genuine species 
or varieties. 

Specimens of the mineral substances of the reli- 
quium (§. III. 181.) should also be enumerated.*-^ 
Such detail will contain information necessary for 
the Geologist^ though not essential to the discrimi- 
nation of the species. 



§. VI. 
PRINCIPLES OF NOMENCLATURE. 



The appellations, distinguishing extraneous fossils 
in a systematical arrangement^ are generally formed 
or selected with a reference to the names by which 
the recent subjects are designated. 

Names, in a systematical arrangement^ are those 
of the Class, Orders, Families, and Species. 
JVame of the Class. 

Extraneous fossils, considered as a class, have 
frequently been disUnguished by the title of petri- 
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Jactions^ (petrificata), a term confessedly inappli- 
cable to a large part of the subjects generally 
ranked under itf. Larvata has been substituted 
in the room of petrifactions ; but this is, also, an 
appellation v^hich, in numerous instances, by no 
means accords with the bodies it is meant to indi- 



+ Hence, some authors have excluded from the class, as not 
properly according with the term petrifactions, all tlie unmine- 
ralized extraneous fossils ; but this is an unnecessary accommoda- 
tion to a mere name, and deprives the study of a considerable 
portion of interest, as the remains of plants and animals, occurring 
la an unchanged state, afford some of the most curious objects of 
investigation, in the wliole circle of natural science. Nor, indeed, 
as far as respects their systematic arrangement, is there any just 
principle by which petrifactions^ properly so called, can be sepa- 
rated from organic remains in the state of eonsefvata (§. 11. 2* 
p. 4.) — It will be readily admitted, that the distinctions, under 
which any tribe or class of natural bodies is distributed into ge- 
nera or less divisions, ought to be founded on those characteristics 
by which such tribe or class is primarily distinguished from others. 
It is chiefly, perhaps, in the application of this principle, that the 
arrangements of Linnaeus so greatly excel the systems of preced- 
ing naturalists — In his distribution of plants and animal, for in- 
stance, the characteristic notes of the genera and subdivisions are 
constantly taken from the figure, number, proportion, and situa- 
tion of essential parts ; . the principle on which they are first 
separated into classes and orders — In the systems left us by Ray 
and others, in almost every division, some new principle is assumed 
for the establishment of a diagnostic ; and habitation and man- 
ners frequently give character to the last members of an arrange* 
oient, begun according to figure and internal structure, — la 
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catef. Reliquia appears to be a more eligible 
term^ and is at once simple and comprehensive. 

The terms petrificata and conservata are to be 
used only in reference to the modes of Beliquias 
not as systematic appellations. ( v. §. II. 1, 2.) 
Mimes of the Orders, 

May conveniently be formed by that of the class 
joined with terms distinctive of the originals — as, 
Reliquia Auimalta — Reliquia Vegetalia. 
Mimes of the Genera. 

The name of a genus must form oqe word only f f 
— the generic names which have been given to i:eli- 
quia^ forming two or more words, are therefore to 
be rejected, e. g. Filix mineralis — Lap. insectiferi 
— &c. 



extraneous fossils, it is the esssnfial form (§. III. 33. p. 70.) 
alone which distinguishes these bodies from minerals, for the 
substance, even of the conservata (§. II. p. 4. et 93. p. 135.) 
differs only in its organic structure from mineral matter — Form, 
therefore, being the principle of their separation from other fos- 
sils, it is form alone, which must be resorted to, for the founda- 
tion of their arrangement under orrfer*, genera, and species — ^The 
mode and substance of a reliquium produce merely accidental 
distinctions. 

t It is not necessary to notice in this place the terms extraneous 
fossils, flgurate fossils, secondary fossils, &c. as they are not 
applicable to a systematic nomenclature, though sufficiently accu- 
rate for general use. 

ft According to the Linnean Botanical canon — " nomina gene- 
rica ex duobus vocabulis integris ac distinctis facta, e Republica 
Botanica releganda sunt." Phyl. Bot. p. l60. 
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The name of ^ch! '^ainsi^f rdiquia should point 
«oi]C ita; fossil stete^ and at the samb time, the parti* 
cv(hs'^4er, ela$$> 4r kind of recent si;il\jeet$> on 
which such genus is founded — A Geqeric name^ 
thef^fort^ which does rf0t definitiTelydtstingukh the 
class, &c.ron which' i( 19 established^ may be 
objected td> e. g.^ Zoi^ithn^-^Gmmf^c aaitfes which 
hare been ghreA to.r^'gWa to disti^g'uish their ro- 
sembJHujee, to some dass or kind of bodies from 
wihich fhiey do not aetuaUy derive their form^ are 
tJso ^ ; be rejected. . je*, g. Buf(mites--rSiUquastrum 
'-f^PiealronUes, &e./ r ,,. 

Aceerdiiilg to the foregoing princip^les the names 
of the genera may be Mammodolithus^ Ornitho- 
LitHus^ IxKTHYouvBtfsti &t. V* Syst, Arrange*- 
ment. P.- 2. 

r — '^^^^^ — ' ' ' ; • " >" ' f .- n *' ". ' " 

f It may be objected, timt tlie termioation Uthui, does not 
point out the general fossH ^tate of reliquia, but their actual 
change intff stone, and that tiienamei'thus compounded are only 
applicable to petrifacHp^t'—To this Wft fiday answer, there are so 
many fxatnplcs ia Natural Histoi^y for tli^ usq of tei;^ in a more 
extended sense* than their origin^ s^ification warrants, that to 
reject an established and expk-essive name, because it does not 
strictly accord with oU the bodies arranged under, seems unne- 
cessary — Besides, lapis lias been used, and consequently so may 
litkos with equal propriety, to express any foiisil body, without 
respect to its being stone, strictly so called, y. Syst. Nat. E. 12. 
T. III. " Linnsei Systema Lapidumf p. 33. — " Fossilia: lapides 
ambiguf'— &c, p. 34— &c. &c. 

Dd 
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•'••»••-• ^ l^m^qf' tke'FdmUies. - » •' 

• former betong to ]M?rma9teit#, tlteiattar to le99ijM>rary 
JhmUie^.^ v: p'. 187: - ^ fe^ ' ' ' ' - 

* ' Thje />e>i9rtlmnf tttdy be formed frbhi'tins '^jite- 
i^atie naoM^^eif the tt^^ni gemra worden, on 
which the' ]|^erIllfttlefl^fkttlilieg are fbimdMy tund the 
tetminAtion !?»». e'. g. ' EcMmB,' Echmti^*>^Trd- 
obus, 'Tr(H:hik^^Nhutilus;NautUit€^i Ae^'f; 

' The/ewi/>orfl/3^'inay he bes* formed (whol^iich 
natties^ Ate- tiecc^ry ) » With, a teferenc?e « to4be^ pulr/ 
of the plant or animal from which tlie'fitaiily re- 

~&ei "j-i*- '-/iK* '. 1. '' /.I/! *j.i /«. . . ij. \'i:*--i » 
' ' Lon^« el^tA!^Udhed>«p^d[taKlkiiB^ exprefcsLve;.of ft 
resemblance between reliquia and the paft&bf plants^ 
animals, or other bodies, from which they have not, 
however, actually received their form, may be 
adopted, ^s, temporary family names, but are not 
to be Xmtated.\ e. iff. GlossopetrcEy '\0uf6nit(if 
.^Flectr^il^t^fp^Mum^ulfirih i.q(iiky,lariu,^^f 
. . ..Nemes 6f the Specks^ \ i n 
- ' "The mnhe' of a '^cieV properly eonbiflts of the 
'^^herid (i:e[ "tieime 6( tMgtnu$i and ^rBiil name, 

• •' -' ■ *'• '•" . '•■ • '••■* " I M -- ■■ : ' '. . ' '■■ : ■ " . . '..'v.*^ 

t. Tlie lalinity of some of the names, which will follow the appB- 
cation of this rule, maj be objected to; but these liafbarisms, as 
they will perfaa{ts be called, can scarcely be more e^ceptiopable 
th^:vi' JVitherites, Prehnitea, MelUtes', and other terms of like 
formation, generally adopted in our present 8ystem9 oi Mioerie- 
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The trivial name k su\inord addedfty'tKeoiatne of 
the genus J in order to fbrai a distinctur&appellatioii 
fox B species.f .^ ^ ; '— 

Trivial names applied to permanent specie^ the 
origioals of which are wtknown, may be taken froih 
various circumstances — L from characteristic marM 
of the ^ecies* c. g. Pkyhliikm striatm^^Phy" 
tolithus verruc0su»--^c\ &c.— 2. firbratlhe coun^ 
tries m which the species were ori^nally discovered; 
e. g. Enfomolitkm derbiensis — ConchyUolithus ttrd- 
knsi^, &c. &o. — ^3, from the rescmblamt ofthe reli- 



t In mitipg or s^ieakiog oi ffrnftanent s^ies.of reliquiae of 
\vbich the originals are unknown^ it will, generally be found aqn- 
venient to use the family name, with the generic and trivial 
ones — as, Coi^CHYL. Anomites sUnatm — Conchyl. Anomiles 
productus. &c. &c. In this mode, a more determinate idea ii 
given of the reliquium^ than if the trivial name were used with 
the ^e^frtV one alone. Nor is the uise^tion o^the familif.ps^mc 
between, the generic and trivial app^llatiory^, ^ Just giveor coiq- 
trary to the practice of our first naturalists, who, iq treating qf, 
detaclie(j[ species belonging to geitertf in which Liiuieus found it 
necessary to establish families qt^suMivistons, frequently use the 
family name m conjunction with the generic, and trivial deuomi* 
nations— as, "Phal^?:na Geomelra rtt/iiffl— PAPitXO Ecjues 
JEfecfor— Phal^na Tinea pratella/' &c. 

When the original of a reli^uium k knov^iiji, the family name 
must of course be omitted, in order to avoid an unnecessary repe- 
tition — Vide examples, given in the text, of ^e formation of the 
trivial paraes of species, whose originals are known in the recent 
state. 
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quia to other bodies — e. g. Phytolithaen^ormis — 
CanchytioUtbus Saeculns^'^iHich. Pecten. &c. &c. 
— 4. or from the names of authors who have culti* 
Yated the study of reliquia — e. g. ConchyUolithus 
Lesteri^^Conch. JVaodxvardii-^onch. Plotii. &Ci 
&c. 

Trivial names applied impermanent species whose 
originals are known, must be formed from the names ' 
which the original species bear in the most approved 
systems. 

The denomination of a plant or animal being tn^ 
compleat^ except the generic be joined with the 
trivial name^ both must be used in forming the 
trivial appellation of the fossil species, e. g. Com- 
CHYLioLiTHUs AnomifBGryphi — Conch yl. Ostrece 
varite — Ebismatolitus Ftustrx truncates — &c, 
&c. f. 



In establishing Engli$h names for the different permanent spe- 
edy it will be found most convenient to take tlie name of the family 
only, omitting that of the genus—as, from Conchyl. Anomites 
stfiatus, we would form ** the striated Anomite^ — from Eais- 
MATOLITHUS Madreporites Jhri/armk-^" the Jlwiber^haped 
Madreparitf^'-^&c. &c. 

tThe use of two words for the trivial appellation is contrary 
to the Linnean canon^ that '^ the trivial name must form one 
word onl^' — ^This is a rule, however, which Lmn6 himself has 
not strictly adhered to; many instances occurring, in the linnean 
writings, where an old or long established name, though consisting 
of two words, is retained as the trivial distinction — ^Thns we have 
PoLYPQDiVM Fd. »Mw— PoLYF^ FU. famina—Asi^hKSiVM, 
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The trivial name of temporary species should be 
formed so ad to point out, bj the termination^ the 
part iatmshmg ihe reliffuiuin. e.g. Mammodou- 

THus crinidem Phytolithus recurvifoUus — - 

Phyt. nodicaulis — Phyt. stUdculmis — &c. 



§. VII. 
DELINEATIONS OF RELIQUIA. 



Elementary Parts. 



The leading parts in the delineation of a reli- 
quium are the specific character or diagnosis^ and 
the general description. 



Rkta nmfaria-^AsT'L. Adiantum nifirrttm— -Helmintholi- 
THUS Aitepia cdummiri». Stc. &c. &c. — Where the origifm! of a 
reliquiuHi is kno^Kv, we consider the Limean name, eonsisting of 
the generic and triviai appellations, as the estahhshed deno* 
ntiiKitimi of the reeeat species, and retain both words, as the 
triviai name for the fossil. By tins, we af once point out the ori- 
ginal plant or animal, and at the same time avoid a difficaify that 
wottM otherwise arise in distinguishing the reliquiay whose proto- 
types happen to have the same n&men triviafe assigned theni» in 
the Liimean fystem. Thus, for instance, tiie Buccinum deem- 
satum and Murex deemsatum are both found iti the fossil sUte, 
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I. The specific Charactjm {D^trentia spe- 
cifica) contains the marks tbiat distinguish the 
species^ to \vhich they belongs from nU others in 
the same genus. . 

Specific characters f^i reliqma shpiild be so conr 
structed as to distinguish permanent from tempO" 
rary species \ ; and those^ whose originals are 
known, from those whose originals have riot, as 
yet, been discovered ff. e. g. 

1. Helmintholithus Echi-\ 

nites spataogites ovalisf P^^T"* fP^'"' 

"^ , , . > The ongmsd unknown 

compressus, ambulacnsi j^ ^^ ^^^^ slate. 

quinis^ areis punctatis. J 



and of course, as reliquia, both come under the genus Conchy^ 
liolithus — ^By retaining the orig^al generic jsames in the fomififion 
of the fossil trivial ones, as CoNCH. Buccmi decussati — ^CoNCH* 
Muricis decussati, the denominations become disiinct and appro- 
priate^ widiout any alteration in the term under which the shdb 
are recognized by the conchologist. 

j In detached descriptions it. will be found confenient to use 
S. p« or S. t. after the specific distinction, to. m^b the species as 
a permanent or tempor^rif one — 'The diffi^noe h^ the construc- 
tion of the essential characters, m^y ,fH>t alwuy^ $t,rike,tbe eye* 

tt This may be doQe, as. m the examples above giv^n, by va^r- 
ing the termimatwn of the word .which marks, the /iziii%(Or divi* 
sion of the specifis-rites always being used by us to .den<»t^, tl^at 
the species i» knawn only in the fossil state — la temporary specif 
the word distinguishing the j^ar^, on which tbe^ temporary spe^i^ 
IS founded, should prec^e. th^t.wliich points outtthe or^er ar 
genus of th^ original* .. , ,. f . , 
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ajaahwlaciu* • quatenusr y, ^ recehtstate. 

3. HECMiNT»ofA7l9V» ^PJNsn 

EchinitaB,clavatecrenu-f Temporais Spwies. 
, . ^ .... . • > The ongfaai unknown 

kto^riate, apicepUfiC-r -^^^ recentsU^ie. 

. tatae. _ ^ _ , y,. -. _ ,.^_. 

The 5|>e:q(^iftara(j^er oC ^li^,^?;ece^t ^p^cigs pf 

plmt or animal frequently I dep^s oa j)art8.,o^en 

Oft constantly -wantHfg 411 'thie jiisfil sttfcjeet-^ Another 

md^sis niu^t thett be ^vfen'fb fti^guish thte i*feW- 

quluin; that plT the jrecekt'specie^ Bei^^ marked as 

a parenthesis. , .: . ,,. , . ,.,. ,.. .\ . . ,, 

CoNCHYLiouTHxrs iNf jrie testil H)TMa postice rot 

tundatfi^ : striis transvet-sis submaBqualibtii 

^ ' (cardini^ dente antrbrstim' pdrrecto^ rotiin- 

daip^ denticulo laterali). ' , 

iThe generic and trivial, niaj^i^iip^ are;. prefixed to tlji^ 

specific character — And^ generally^ the n^me of. the 

JdmUy t, or subdi^isi^ii' of the genus^ to which* ihe 

• -'»'-- '. . . ■• ■■: t' •• ■T.f '■ ..r.^riit ^ ^. ........ .. 

. - • i- • » .'!.•' •• ' ■ • '^i ' "it ' •: :. '..'-.. 

t ki fomtwg fmiliefi, pr .^nbdivjsioiBs. mider .«aph g^nus, the 
i^der wm ob»tv0 -j^v.'^yst.Arrsfngqment .P.,2.X that, we.havc 
stmtly adbemi to Ibe.Liiwfean system aEkid tioi9eQclat;u]^, jetccft 
in .a very fav instanees-rla ^Mie of .these, we liave .veiiture4 to 
separate from th^ genus Isis (where. Ljnnaeuft has placed them) 
Ibose stellated zoophytes^ with priistaceous and generally jojated 
steniSy famisiiftg the fossil bodies comnipnly called JEntrochu 
Aittfiie, &c. — aody consi^ecing tl;^in» in the recea^ 9tate> as a 
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reliquium belongs — After vrhith mnst be detailed^ ia 
distinct clauses, 1. the synonyms or natnes by which 
the apecies has been distinguished bj authors, with 
references to the figures given of it, &c. — 2. the 
varieties of the species, with their synonyms, Slc* — 



distinct getnu of woirns, have of course formed from their fossil 
iehiaiiB a tlbtinct family, mider HblmintholithuS. 

Indeed it appears singolar, that the excelleiit Limi^ skduldhave 
propoaed the anmiaia in question os Andry, «fter tlie acc^rtte 
ii^re and description of one of them, given by our countryman 
EHig (Philos. Trans. Vol, LI I. p. 357. " Account^ of an En- 
crinus or Starfish with a jointed stem"* &c.) ; but, it is still more 
strange, that Gmelin should retain them in the genus Fsi^, when 
be has not hesitated at exchanging its characters, m tbey stand in 
ii|^ 12. Ed« of tlie Syvtema, for those giv^n by Sofender and 
£Ui» (Natural History of Zoophytes, p.. 104) with which the 
zoophytes, now under consideration, scarcely agree in any one 
necessary point of discriihmation. The truth of this assertion will 
be manifest, if we attend to the marked distinctions, which nature 
has placed between these supposed hides and the reid or genuine 
specks — In a true Iris, the /m SHppuris for example, ib^stetn 
or coral consists of a deposition of stony and cartilaginous matter, 
secreted by numberless polyp64ike xo<^hytes, with which it is 
wholly surrounded — ^and hence, is really a fabrication like the 
•homy and stony stems in Crarganittf or the ceihihu* corals in 
Mitdtfpara, Tubip&ra, Sit. In the supposed I^kbs {his usteria 
— his Emtrochii. Liim.) on the contrary, the stem is merely an 
elongated a[^)endage to a sir^lc animal ; not cic^htfd, as in hides 
properly so called, with a living, ikshy mass^ or aggregate of 
zoophytes, but bare; — nor, as in that gennst composed of soUd, 
stony joints, connected by intermediate spongy\>r horny ones ; 
but consistmg of closely imited, uniform^ crustaeeous^ articulations 
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3. 'vernacular name — i. the mode or state in which 
the reliquium is generally found — 5. iU ^oil or geo- 
logical situation — ^and 6. its geographic situation — - 
after which will follow the general deicription. 



perforated dowii the centre by a medullafy substauce, which, in all 
probability, conveys life and sensation through this stalk-like part 
of the animal. The propriety^ therefore, of separating the zoo- 
phita thus formed from the genus Im, must we think be readily 
admitted : and, as there seems no genus yet established, that can 
properly receive them, we venture to propose one, with the fol« 
loiwing characters. 

STYLASTRtJM. 
Character essentialis. 
Corpus crustaceum, radiatum, stipitatum : stipite sub- 
lapideo, plerumque articulato. 
Character artificialis. 
Corpus crustaceum, stipitatum, saepiisimfe fixum, radia- 
tum : radiis (in multis) dichotomis, contracti- 
liba<, 
Os centrale, quinquedentatum, superum. ^ 

Apertura prseter os nulhi. 

iSf tjpe« sublapideus, ssep^ articulatus : articulis meduJl^ 
central! mstructis : suturis crenulatis. 
Of this genus, there are no well a^ertained recent species, ex- 
cept the two above noticed — the Isis Asteria and Ifis Entrocha 
of Linnaeus. These animals are inhabitants of the Indian seas ; 
and, it is supposed, reside constantly in the most profound depths^ 
jBrmly attached to stones, rocks, or other .£xed bodies. From 
such depths they sippear to be 'seldom removed, by the agitations, 
to which the more superficial parts of the ocean are subject— 
Hence the rare occurrence of recent specimens of these worms. 
In the mineral ^idngd6m, however, as reliquia, not only the two 
species we are now comidering are frequent, but also several others 

E e 
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2. The Description (Descriptio) delineates in 
appropriate terms all the parts constituting the 
essential form of the reli^uium, according to iheit* 
number^ figUre, proportion, and sitttdtioh. 



of the game tribe^ whose originals have not been discovered. la 
tliese fossils there is an essential difference of stmctare, by which 
the genus seems naturally divided into two fumilm — ^the ^pedes 
kno^^7l recent beii^g the most perfect examples of the$e divisions, 
with ^ich Naturdists are yet acquainted. The characters of the 
fdmilies may be thus stated. 

* Stipite tereti, ramoso ; ramis saepii\s altemis : articu- 
lorum discis radiato-striatis : medul4 ex tubbf 
filifermibus composite Entrochi. 
t. Hi ad species fossiles foramen quinquelobum saepe 
efhciunt. 

** Stipite angulato, ramoso; ramis verticillatis : articu- 
lorum discb steM qnimquefid^ tf insculptis: me- 
dul^ simplici tenuisshn^. Peniaainus, 
ft* Radiisy ssep^ ellipticis, ex crenis compositis. 
To these divisions, in our arrangement of reliqUia^ we have 
ventured to add a thu-d, for those fossib generally denominated 
Caryophyllit^e — A name, we may remark, which they cannot, 
with propriety ristain, as there is now an established genus of 
worms luider the title Cary4^yll€eu9^ to which the reliquia in 
question have no relation. These bodies, it is sidliciently evident, 
derive their form from some species of zoophyte, though no 
recent animals of the kind have yet been discovered — ^Jhey un- 
doubtedly approach tlie^ genus we have been endeavouring to 
establish, somewhat in structure, but not suiEciently so to be 
pronounced genuine Stylmtra. There are no other Vermest 
however, to which they appear so nearly allied; and as the form- 
ing new genera from fossil, species alone is scared^ allowable, we 
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The descriptipQ must primwly ref^r to the ori- 
gin^ of the veliquium, as no jjist or perfect deliae- 
$i*ion of the species can be g^yen, until the nature of 
its prototype be ascertained. 



In^^ arrarig^ thfi^, for the pi^^u^ as now 4ated. (v. P. U. 
Gen. Helminth, fern. Stylastritf. *** AnthocepliJilita;.) 

Th^ g^nUs Styiastrum should l^e placed, in ^ natural distribu- 
tion of the Vermes, near Asterias, \^ilh which it undoubtedly 
agrees in many essential characters. * In the arti^eial attaogement 
of the c&zc^^adopfed by LimkeuSi its sitaatioo, of conrse, will be 
in ifyt iyrdear ZpophyU, between f^ffriicfUa and Hy^ra, or be- 
, tween Hydfia and Pmnatufa, . Witl| jLhe first of these geneia 
it agrees somewhat in its gep^ral form ; with ,. Pennatula it , is 
connected by a species of zoophyte^ which Linna3Us/at nrst, con- 
»dered as an Ids, and afterwards as a Vorticella; but wluch 
Bohadscby EUis, Fallas^ and Qitidin, Imve arranged witli the 
P^wiafuimt or Sf^penis. 'Hie aai9i?d all)*ded l^ is tlie Torfi- 
^c^llfL Enei^nus, 5yst. Nat, Ed. 12.— The Pennattfla Encnn}i8 
of tjie last Ed,, of the Systenia. This zoophyte^ however, is dis- 
tinguished .from $tylastra by its compound, clustered head or 
body, and* its "stem being ttestitute of joints — It is sometimes 
found fossil ; and, as it most nndoul()tedly does not belong to any 
genus in which it has yet been placed, we have arranged it in a 
distinct /amtVy, after the Siylai^rit^ under the title Encriniies, 

Respecting ^e term Encrinites, yie must observe it is a name 
that has been indifferently applied to Entrochita, Pentacrinit{e, 
and the fossil to which we have appropriated it, whenever the body or 
head of these reliquia has occurred in a closed or contracted state, 
so as to resemble,^ in some respects, thie flower (tlie Lil\) to which 
the qame has reference. In the Liunean system, Encrinus is 
used as the trivial appeliation ot the animal from which our fossil 
originates — Hence we have exclusively employed it as the name of 
tiie family in wlych this fossil (the only known species) is placed. 
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The terms^ employed in describing reliquia, 
which derive their form from the external parts of 
animals and plants, must be those used bj Zoolo- 
gists and Botanists of the Linnean school. 

Reliquia deriving their form from the internal 
parts of organic bodies^ must be described in such 
terms as Anatomists would use in distinguishing 
the same parts in the recent subjects. 

As appendant parts to the general description of 
the reliquium^ must be given — 1. an enumeratioa 
of the specimens which exhibit the various acddenn 
tal forms under which the species has been found-^ 
S, ah enumeration of the various substances which 
have been observed constituting the reUquium*and 
its matrix. 

The constituent substance of a specimen may be 
• merely named^ if its identity with some known mi- 
neral species be determined. If not, it must be 
described according to the principles of mineralogy. 
( V. Werner's External Characters |by Weaver-^ 
Jameson's Mineralogy. &c.) 



Order of the Delineation, 



1. Oenerk, Family, HELMINTHOLITHU$ 
mnd Trivial Name. 

EcHiNiTEs sinuatus. ' 

% Specific Hel. Echin. clypeatus convexus, 

Chabacter. ambulacris striatis areisque de- 
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ms 



cem^ Ternicis granulorum cir- 

culo cinctis. S. p. 
5. Synmymsy &c. Echinus sinuatus. Syst. J^at. Ed. 

Gmel. 3180. 
Polar stone. Plot. Oxfordsh. 90. 

t. U. £9. 10. 
Echinites clypeatus, s. maximus, 

&c. Luirl. Lithop. Brit. 48. n. 

971. 1. 13. 971. 
6. compressior^ sinu subobsoleto. 
c. ■• ^ sinu profundo. 

Polar Stone. Great shield- 
like Echinite. 

Consrervatum nucleatum, rar6 Pe- 
trifieatum rediutegratum. 

Scdes : strata vetula^ cretacea s. 
calcareo - margacea : reliquio 
sa&pe gre^ario, nunc incluso, 
nuqc vago. 

Englan4-r-r-In a stone-pit tieai* 
Bracklej, Northamptonshire. 
Abput Henley, Oxfordshire. 
Not uncommon in the chalk- 
pits of Kent and Sussex. 

Reliquium (irustale JBcfemhactenus 
tantum inter fossilia occurrentis. 
Anus verticalis. Os pentago- 
iiutti, parvum. Dorsum c(hi- 
vexo-depressum, ambitu sub- 
orbiculato. Basis leviter con. 
pav^, sulcis 5 divergentibus ex- 



"4. Varieties. 

&i Vernacular 
Names. 

6, Mode. 

i7» Sail. 



8. Geograph. Situ- 
ation. 



9* Description. 
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arjiita. Ambulacra 10> lata^ stri- 
ata^ m^rgioe utroque punctatis. 
Af ese verrucosa ; , Terrucis pqi-- 
vis, granulorum circulo cinc- 
tis. Ad unani arearum sinus ex- 
cavatus, ia Var. b. profundus ; 
in var,.c. fere obsolctus. 

10. S^pime^s. SpEClMiNA^ 

Fovmarum fortuitarum. 
,, a, Sp. complanatum. In ar^ 

H§riP fissilf. S. rarum. 

b. Sp. Y.ertqei? carens. Micleus^ 

Substantiarum cousti. 
L Sp. ^x eretk solida^ matrice 
contiauati creta^. 
: 2*. Spf ex substantia jorganicft 
. . > .et pjromacho compositum. 
Gonseroatum nucleatum. 
,Bl £pv ex iniurgS, indurata, matrice 
. margoB.i 

-^ -i-"' J,,;, ■ •'• ■ 

Delinecttionts Ei:empla. j- 

IcHTHYOLKTpUS trigOUUS. 

ICHTHYPIi. Pl<eur<»9k^<)titas ocuJis dextrts> ciy- 
pore trigoQalij. miq:iUa siip^riore longiore^ caudE 
truncate. S, p. . 

f These are not, by any means, offered as complete or correct 
descriptioQSy.bvt merely -^ exiun^leii in the application of the 
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Trans. R. Irish Acad. V. 5. p. 381, t. 4. Large 
figure ??. ff 

Trianguiar Pleuronectite. 

Petrificatum ssepe compositum. 

Tractus seciind. vetiilus^ irregulariier ? stratarius^ 
trapezio-argillaceus. Sede$: masses (fragmenta 
strati i ) superincumbentes^ calcario-margace^e, 
texturse recto-schistosse. 

In the quarries of Monte Bblca^ Italy. Very rare. 

Descr. Rel. postissimikm ossale Pleuranectis incog- 
niti. Corpus trigonale^ h>ngit. 7 — Lat. 6 — unc. 
margine dorsali ( ab extremitatibus processuum 
spinalium superiorum formato) subarcuato^ ab- 
dominali (extremitatibus processuum spinalium 
inferiorum et ossiculis thoracis diversis constante) 
ad pinti. Vent, rectangulo. Caput magnum, ob- 
tusum. Oculorum orbitas magnae, dextrae. Max- 
illa inferior superiore paulo brevior. Branchia- 
rum opercula'subarcuata, glabra. Pinn. pecto- 
rales minimae, rotundatas. Ventrales minimae. 

Dors, et anal. ? Cauda integra, magna. 

Vertebrae thoracis abdominisqure 10. vel 13. 
caudas 16. 



principles and some of the appendant terms^ which we have en* 
deavoured to establish in the foregoing pages. 

+t We refer to this figure with much doubt : it has the general 
omi of the specimens from which we made our description ; but 
appeat-s to differ in several particulars : as in the number of the 
verUbra, shape of tlie head^ &c. 
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SptSCIlHINA 

Formarum fortuitarum. 

a. Sp. complanatum sceleti^ pinn& pect. vent. 

caudffique iDanifestis. 

b. Sp, sccleti, pinnis omnibus carens* 

c. Sp. frustulis externarum corporis 

partium scele^o adhasrentibus. Petrificatum 
transmutatum. 

Substaniiarum. 
I. Sp. ex spato calcario et bitumine f composi- 
tuin> matrice continuat& marges induratas 
scbistosse. 

IcHTHYOLiTHus sagittidms. 
ICHTH\'OL. dentis Squalid cuspidati ancipitis, 
margine integerrimo^ radice bifurc& subgibbosi 
sursum bidehticulatfi. S. t. 



f In tlie Rev. Mr. Gradon's excellent account of the fossil fish 
of Monte Bolca (v. Trans. R. I; Acad^ above referred to) he ob- 
serves, that all parts of these reliquia, except some of the grosser 
bones consisting of calcareous spar, are composed of a dark-, 
brown, hard, brittle, and somewhat glossy substance, which be 
concludes to be the actual dry remains of the animals themselves^ 
preserved or embalmed, as it were, by the calcareous matter of 
tlie matrix. We have not had an opportunity of examming many 
specimens of these fossils ; but in the few that have fallen under 
our notice, the matter in question undoubtedly appeared to us, to 
have been produced by tlie original substance of the fish repre- 
sented ; but under a complete change in the combination of its 
elementary principles ; a perfect bitumen being the result, mixed 
with a small proportion of calcareous earth. 
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Amphibiolitlius Glossopetra. y. subanceps basi 

bifurca. Linn. Stfst. 158. 6. 
Icbthjolithus Glossopetra. v. subaoc — ^Gmel. .£d. 

Syst. Nat. 390. 4. 
Dentes Squali. Brand. Foss. Hunt. 42. t. iv. f. 

113. 114. 115. 
Icthyodontes cuspidati Glossopetra. Luid. Lithoph, 

Brit 64. 1260—1274. 

Varietates. 

a. GrficiUs siep^ rectus. Ornithoglossum. Luid. 

Lith. 64. 1266—1274. t. 15. f. 1270. 1266. 

b. Latus ssepe falcatus. Gracirrhynchus. Luid. 

Lith. 64. 1260—1266. t. 15. f. 1260-1261- 

Arrow-shaped Tongue-stone. 

Couse^vatum^ rar6 Petrificatum. 

Tractus yarius^ secund. vetulus vel recens ; nunc 
cretaceus^ nunc margaceus^ nunc arenaceus- 
Sedes : strata utplurimum margse ; interdum 
argillae yel crctae, reUquio saepe vago. 

In England^ near Witney, North fleet, Hampstead, 
Milford, &c. On the shores and in the cliffs of 
the island of Sheppy. Frequent in the. island^ of 
the Archipelago ; common, also, in Italy. 

Descrip. Rel. 4entale Squali specie nobis 
ignoti. Long. 1 — ^3 unc. Radix subgibbosa, 
supra ad basin cuspidis utrinque denticulo ac- 
cuto, nonnunquam duplici, armata; in medio 
lateris puncto ( yestigip tendinis ) signata ; et in 
imS, parte bifurca^ processibus divaricatis, obtusis, 
F f 
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subasqualibus. Cuspis laevigata, aneeps^ abasi 
ad apicem acutissimum sensim attenuata^ mar- 
gine intogerritnfi. In var. a. cuspis gracilis et 
ssepe recta est ; in var. b. ad basin lata et saspis* 
sime arcuata. 

Specimina 

Formarum, fortuitarvm. 

b. Sp. apice margiaeque obtusis (attritis?). S. 
vagum. Hoc in solis superficiariis^ prassar- 
tim arenosis yel lutosis, extra sedes natales 
frequentissime invenitur. 

c. Sp. cuspidis radice spoliatae. 

Const. . Substantiarum. 
1. Sp. ex materia orginica, matrice continuatE 

cretas. Conservatum semi-recens. Hoc saepe 

atrum vel nigrescens. 
3. Sp. ex materia organic&^ ferro pyritaceo pene- 

trata, matrice pyritaceft distinct^ veniformi. 

Conservatum imbutum. Hoc in sedibus mar- 

gsB nonnuncquam occurrit. 
3. Sp. spataceum. Petrificatum redintegratum. 

Inventum in arenario. 



CoNCHYLiOLiTHUS Muricis ontiqut. 

Conch. Muricis test& patulo-caudat& oblongfi 
stiat^ longitudinaliter costaik, anfractibus tere* 
tibus^ labro intus striato. S. p. 
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MntBx antiquus. Brand. Foss. HmU SS. t. tI. 

. f. 74.. '. •. 

Antique Miiricite. 

Conservatum. 

Tractus recens^ glareoso-arenaceus. Sedes : stratum 
margae. 

In England, near the village of Hordwell, Lyming- 
ton, &c. Hampshire. 

Descrip. Rel. Muricis antiqui Linn. Syst. Nat. 
Gmel. p. 3546. Long, communiter unc. 3. 
^*^ Testa oblonga, utrinque acuta, transversim 
stiata : stiis subinasqualibus ; longitudinaliter 
costata: costis sequalibus. Spirae anfractus 
teretes. Columella mutica. Labrum intus stria- 
tum" Foss. Hanton. p. 33. 



Erismatolithus Parkinsoni. 

ERISM. Milleporites stripe solitaria cauliformi 
subramosa undique porifer^ : poris coafertis 
subangulatis subinsequalibus. S. p. 

Parkinsons Milleporite. 

Petrificatum. 

Tractus vestustus calcareous. Sedts : strata mar- 

morea. 
In England, near Buxton, Derbyshire. 
Descrip. Rel. Millepora; incognitae. Basis — ?. 

Stirps solitaria, arbuscularis, fere semipedalis. 
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crassitudine peniue anseris^ subflexuosa^ teres, 
sparsim ramosa, ejt undiquaque cellulis punctata. 
Cellulse minutasj confertiasiinae> subaequales, os- 
culis subangulatis. 

Specimen. Subst. 
1. Sp. ex marmore^ superficie cretacefi, matrice 

continuatfi marmoris. Petrificatum trans^ 

mutatumy inhicrms. 
In honorem J. Parkinson, libri diserti de fossilibiis 
extraneis auctoris^ hoc Relequium formosum 
nominavi. 



Phytolithus Sowerbii. 

t'HYTOL. Filicites frondibus bipinnatis : pinnulis 
tripartitis : laciniis lineari-clavatis. S. p. 

Sowerbys Filicite. 

Petrificatum fucans. 

Tractus seciind. vetulus, argillaceus, carboniferus. 

Sedes. statum regiilare lapidis argillacei ( margae 

induratae?) 
In England^ near Wigan, Lancashire. 
Descrip. Rel. frondale Filicis incognitae, facie 

Lindstsa. (Linn. Trns. v. iii.) Radix — ?. 

Stipites bi-vel triunciales, graciles, glabri. 

Frons vix pedalis^ subtripinnata ; pinnis alternis, 

patentibus^ pinnulis tripartitis^ laciniis vel lobis 

lineari-clavatis^ apice saepe bifidis. 
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Specimina 
Formed fortuity. 

h. Sp. pinnb segcegatis. 

Const. Substan. 
1. Sp. carbonaceum^ majtiice continuatft lapidis 
argillacei moUissimi cinerei^ texturas terrese^ 
fracturft ad eonchaceam accedente^ scripUira 
albida. 
In honorem Jacobi Sowerby, Soc. Linn. Sod. qui 
delineationibu9 accuratissimis BritannUB fossilia 
nunc illustrate noYQ hi^iic et pulchro PhytoUtho 
nomen imposui. 



END OP THE FIRST PART. 



EMENbANDA. 



PART IK 

^*g The reader w requetted to correct the foUowiag erron of the jpreu, 
with hit pen* 

Pa([e 327, line 19, for inttlt6 rarius, write mult^ rarius. 
229, 17, for s(Bp6, — saepe. 
2S0, 21, for longiribas — longioribus. 
231, 1, forutraque, — tttrftque ; et p«ss. 

284, 2, for Coryphfimita, — boryphenita ; et pan. 

234, ' 27, for s»p't6s,-7S»pms; et pass. 
236, 15, for pinna, — pinn& ; et pais. 
• — t . 27, for Chondroptergiia,— Chondropterygiis. 
— — 9 29, for raro,~rard; et pass. ' 
239» 16 and 17, for perforata,. lapideft» articulata,— 
perforato, ^. 

239, 27, for protest, — potest. 

240, 8, for cerpore, — corpore. 

'-~-, 24, for Pontacrintte, — Pentaerkiitts, 

243, 8, for adiatis,~radiatis. 

244, 4, for coarctata, — coarctato. 

«i^--> ^ 27, forconfldamus inveniantur,— speramns jnvV 
nientur. 

245, 18, for coUumeia, — columellii. 

— — , 21, for spiralis, — spirali : for gibbos,«-^ibbos^ 

246, 6, for columella, -^coliTmeUli. 

247, 21, for Sirpe, —Stirpe. 

248, 13, for sepius, — sepius. 
— -* 27, for innatesy— innatas. 

249, 9, for remoto, — remotft. 
— -*» 24> fQr fiUi,— fiJia. 



OUTLINES. 



PART THE SECOND. 



SYSTEMA RELIQUIORUMj 



OR, 

AN ARRANGEMENT 
OF 



EXTRANEOUS FOSSILS; 



A* M» A» IT kSIFICTS TUIK. 



ORDERS, GENERA, AND FAMILIES. 



CONSPECTUS. 



§ I. Regni Fossilis Classes. 
§ II. Reuquiorum Ordinesi 

§111. — — Genera. 

§ IV. — Familia. 



Sub Gen. 1. Mammodolitho^ 
3. Omitholitho, 
3. Amphibiolitho^ 
• 4. Ichthyolitho, 

5. EntomoHthoji 

6. HelminUiolitho> 

7. Conchjliolitho, 

8. Erismatolitho, 

9. Phytolitba* 



SYSTEMA MELiaUIORUM^ &% 



§. 1. 
REGNUM FOSSILE. 



* Fossilia extranea. Forma organica. 
Classis I. Reliquia. Fossilia form& ex animalibus 

aut plantis ort&. 
* Fossilia nativa s. Minene. Forma anorganica. 

II. TERRiB. 

III. Salia. 

IV. Il^FLAMMABILIA. 

V. Metalla. 



, Reliquia quasi ^a sunt vincula^ in univers^ serie rerum, quibus 
connectuntur inter se corpora organica cum mineris. Itaque ex 
ordine fossilia extranea, secundum leges systematise mineris 
pra^cedere possunt* 

Consermta reliquia sunt animalia et Tegetalia corporibus mine* 
ralibus vel imbuta vel inclusa. (v. p. 3p.) Quali^ sunt vegetalia 
bitumine et ferri vitriolo et pyrite perfusa^ nee non animalium et 
plantarum partes cortice lapideo okluctaey insecta succino im- 
mersa, et testae et ossa quse e terr^« vix aut nullo modo mutata, 
0niuntur. 

» Petrificata reliquia sunt ex mineris (11. III. IV. V.) conflaia, 
form^ e corporibus organicis ort^, (v. p. 2.) 

G g 
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1. II. 
RELIQUIA. 

Forma essentialis organica. 

Protypi saspius animalia aut plantas in statu recenti 

etiamnum incognitse. 
Substantia ' yd orgaqLca yel miner^Iis : minerali 

utplurimum terre&, interdum' inflammabilif 

rariiis metallic&> rarissime salina. 
5otom plerumque secyndarium^ r§r^ jfinquj^m pri- 

marium. 



%. III. 
RELIQUIORUM ORDINES. 

L Reliquia Animalia. 

Forma essentialis e durioribus aofmalium 
partibus enata. 

Solum ptytissiinuni ealeareum. 
II. Reliquia Yegetaua. 

Forma essentialis e partibus plaptarum eijiata. 

Solum potissimum «rgiUaceum. 



Dutiores animalium partes sunt corraceas, corneae, osseas^ 
testaceae^ lapideae : tales soliiiii Petrific^ta praebent ; succulenta^ 
cnim putrescunt et auferuntur priusquam natura mat€ri& minerali 
defectum supplere potest. ^ 

In montibus omnibus stratariis^ paucissimis exceptis, animaiiiini 
feUquia oceurrunt, at inter calcareos omnind abundant. 

Reliquia plWarum intra strata calcaria, vd etiam silicea in- 
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§. IV. 
GENERA RELIQUIORUM. 



Synopsis Gtnerum. 



I. Reliquia Animalia. 

* Innata. 

Genus 1. M ammodolithus. Reliquium Mammalis* 

3. ORNITHOLITHlirS. Avis. 

S. Amphibiolithus. Araphibii. 

4. ICHTHYOLITHUS. PisClS. 

5. Enthomolithus. Insecti. 

' 6. Helmintholithus. Vermis corporit. 

** Fahricata. 

7. Conch YLioLiTHUs. Reliquium Vermis 

testas. 

8. Erismatolithus. Vermis fulci-v 

menti. 
!!• Reliquia Vcgetalia. 

9. Phytolithus. Reliquium Plant®. 



veniuotury at iniilt6 rarius quam intra argillacea, vel ea quae 
solum argillaceum occupant, praesertim si Lithanthracem prsDbeanl. 
Genus apud Gmelinum, ncmp^ Anthropolithi, (v. S)^st. 
Nat. ed. Gmel. p. 386.) htc omissum est : si enim vera homioUm 
xeliquia fuerint inventa, ea ad Mammodolithum. absque 
controvf rsifty referenda sunt 
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Artificiales GmBTum Characteres. 



1. MAMMODOLITHUS. 

Protypus OS segregatum Mammalis^ raro 

sceleton integrum. 
Sedes saspissime recens. 

2. ORNITHOLITHUS. 

Protypus rostrum osve segregatum Avis, 

raro sceleton integrum. 
Sedes recens, 

8. AMPHIBIOLITHUS. 

Protypus dS segregatum Amphibii^ inter- 
dum sceleton integrum^ nunc' nudum, 
niinc loricft squamisve obtectum. 

Sedes vetula vel recens. 

4. ICHTHYOLITHUS. 

Protypus OS segrege^um v^l sceleton 

totale Piscis, saepe squamse. 
Sedes vetula vel recens. 



Characterem nullum preterquam factitium sedes prsebet 

Ornitholitfai sunt rarissimi. 

Ichthyolitlii frequentissimi in ftratid secimdariisy vetulii Tel 
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5. ENTOMOLITHUS. 

Protypus tegmentum Insect!^ nunc integ- 
rum^ nunc mutilatum. 
Sedes nunc vetusta^ nunc vetula vel recens. 

6. HELMINTHOLITHUS. 

Protypus Vermis ejusve partes innatasi 

potissime duriores. 
Sedes nunc vetustissima^ nunc vestusta^ 

nunc vetula vel recens. 

7. CONCHYLIOLITHUS. 

Protypus Testa fabricata vermis. 

Sedes nunc vetustissims^^ nunc vetusta^ 

nunc vetula^ nunc recens vel recentis- 

sima. 

8. ERISMATOLITHUS. 

ProtypuslPvXcvmltnixxm fabricatum vermis. 
Sedes soepe vetustissima^ aut recens : ra- 
rius recentissima. 

9. PHYTOLITHUS. 

Protypus pleromque Plantae aut truncus 
aut folium^ rariiis fructificatio aut radix. 

Sedes uiplurimikm vetula : interdum re- 
cens aut recentissima: raro vetusta. 



recentibus, per totain Europam, rar6 inter petrificata moDtiiim 
antiquionim, qui aetate ad primarios appropinquant, numeraiitur. 
CoDcliylioHthi in solis secundariis passim obvii sunt. 
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FAMILJARUM CHARACTERES. 



Ordo 1. Reliquia Animalia. 
Gen. 1. MAMMODOLITHUS. 

* Familia Permanentes. 

f. — Primatum, (St/st. Mit. p. 21.) 

a. Hominitit, dentibtis isubasqualibus^ approxi- 

matis. 

b. Simit^y dentibus laaiariis longioribus^ bine 

remotis* 

ft— Brutarum. (Syst. Nat. p. 15.) 

c. Bradypit(e, dentibus molaribus utrinque 6^ pri- 

mo longiore distante. 

d. Rhinocerotita^ (cornu in fronte posito.) — ? 

e. ElephantitiB, dentibus laniariis superioribus 

elongatisj inferioribiis O ; molaribus lamel- 
latis. 

f. Trichechita, dentibus laniariis superioribus ex- 

sertis ; molaribus ex osse rugoso^ 

+tt— Ferarum. {SysL JVat. p. 62.) 

g. Phocitcty dentibus primoribus in maxilla supe- 

riore 6^ in inferiore 4; laniariis duplo longi-> 
ribus^ remotis^ 1 ; molaribus 5—6. 
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b. Felita, dentibus primoribus in utraque maxillft 

6 ; molaribus 3. 
i. Ursita, dentibus primoribus in utraque maxill& 

6 ; superioribus excayatis ; molaribus 5 — 6. 

tttt— Pecorum. (Syst Nat. p. 168.) 
k. Cervita, cornibus furcatis^ solidis. 
1. Bovita, cornibus simplicibus^ tubulosis. 

ttttt— Belluarum. (Sj/st. Nat. p. ^09.) 
m. Suita, dentibus primoribus in maxilla superiore 
4^ convergentibus^ in inferiore 6 prominenti- 
bus ; laniariis superioribus 2 bevioribus^ in- 
/erioribus 3 exsertis. 

tttttt— Cete. {St/St. :Nat. p 222.) 
n. Delphinita, dentibus in maxill& utraque. 

** Families Temporales. 
f — Rel. ossalia capitis, 
a. — dentium. 
b. — cornuum. 
c. — cranii. 
d. — maxillarum. &c. &c. 

tf- corporis. 

e. — ^vertebrarum. 

f. — :sterni. 

g. — costarum. &c. &c. 

fff artuum. 

h. — clavicularum. 
i. — scapularum. 
k. — ^pedum^ &c. &c. 
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Gen. 2. ORNITHOLITHUS. 

* Fafnilue Permanentea ? 
** Fdmilia Temporales. 

f . — Rel. ossalia capitis, 
a. — rostri. 
b. — cranii, &c. &c. 

•{•f . — , — , corporis. 

c. — ^vertebrarum. 
d. — sterni, &c. &c. 

ttf. artuum. 

e. — alarum. 

f. — pedum. &c, &c. 

f ff f . ReL plumarum ? 
g.— alarum, 
h. — caudas. &c. &c. 

Gen. 3. AMPHIBIOLITHUS. 

* Familios Permanentes. 

a. TestudiniUe^ lorica dorsali e costis coadunatis 

et vertebris formata ( corpore caudato : pedi- 
bus brevibus subasqualibus.^ 

b. Ranita, vertebris distinctis^ CQstis nullis: cor- 

pore ecaudato^ (nudo) : pedibus posteriori- 
bus longioribus. 

c. Lacertita, vertebris distinctie^ cc^tis prc^iis: 

corpore caudato^ elongato^ (nudo aut squa- 
moso) : pedibus asqualibus. 
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f. .Rdiquia o«98^Ua capitis. 

b. — craniorum. &c. 

tf . i ■ ■ " ■ ! ■ corpori9. 

d. — ^^temorum. &c. 

ttf. 'M artuuvi. 

e,-*-scapularuai 
f.-^claTicutorum^ &c. 

Gen. 4. ICHTHYOLITHUS. 

* Families Fermanentes. 

+.— Apodium. {Syst Nat. p. 1133) 
a. Muranita, corpora teretiusculo^ eloogato : pin- 

nis d. a. et c. unitis (M. B. radiia 10.) 
b/ Ophidiia, corpora eDsiformi : capite obtuso, 

Dudo : pimii^ d. a. et c. unto ( M. B. ra- 

diis7.) 

ft*' — ^JugttUurium. {Sjf^t. Nat. p. 1151.) 

c. Gadita, corpore oblongo : pinnis pectoralibua 

in acumen attenuatis : eapite lae?i. ( M. B. 
f |Bidii« 7. ) 

d. Stennit^y corpore lanceolato : pinnis yentralibus 

didactjlis : eapite declivi ( M. B. radiis 6. ) 
u. CdUyorufmit(ej corpore subcuoeiformi : capita 
labio mperiore doplicato : oculia approxima- 
tifi : aperturis branehiarum ad nucham ( M. 
B. radiis 6.) 

n b 
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ttt— Thoracicoram. (Syst. Nat. p. 1186.) 

f. Cort/phoenita, corpore cuneiformi : ci^ite tnin- 

cato-declivi : pinnS dors, longit. dorsi ( M. 
B. radiis 5.) 

g. ScorpJuenita, corpore lanceolato : capite magao^ 

aculeate : oculis yicinis ( M. B. radiis 7. } 
h. Pleuronectitie, corpore compressor ovato-lanceo- 
lato^ latere altero dorsum^ altero abdomen 
referente : capite parvoj oculis vicinisi ambo- 
bus in eodem capitis latere (M. B. radiis 
4—7.) 
i. Sparita, corpore compressor oblongo-ovato^ linei 
laterali posterius curvatfi^ pinnis pectoralibus 
rotundatis : capite sspe squamoso^ ( dentibus 
yalidisr) (M. B. radiis 5.) operculis squa- 
mosis. 

k. LahitiB, corpore ovato-oblongo^ compressor dor- 

salis pinnas radiis posttce ramento filiformi 

auctisr pectoralibus pinnis acuminatis^ lined, 

laterali recti : capite squi^moso^ dentibus 

acutis (M. B. radiis 6.) 

1. PercitiE, corpore oblongo, scabro^ lineft laterali 
cum dorso arcuatfi. : capite declivi> operculis 
brancbiarum serratis^ squamosis, (ore denti- 
bus acutis armato) (M. B. radiis 7.). 

m.Scombritie corpore Isevir ovalir linefi laterali 
postice carinato : pinnulis spuriis ssepius ver- 
sus caudam: capite acuto^ compressor lasyi 
(M.B. radiis 7.) 
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n. Triglita:, corpore cuneato^ 8ul<;o iongitudinali 
spinoso ad dorsum^ \\m^ lateraii recta: digitis 
liberis^ articulatis^ juxta pinnas pectorales : 
capite magno^ loricato^ lineis scabris (M. 
B. radiis 7.) 

ffff. — Abdominalium. 

o. Cobitidita, corpore subsequali^ s. vix ad caudani 
angustato^ pinnft caudse rotundatfi : capite 
parvOy oculis supremi^ (M. B. radiis 4 — 6 J 

p« Silurita, corpore. elougatp^ compresso, nudo^ 

: , radio prime pipoa^ dorsalis pectoral^umque 
rietro dentato : Capite mageo^ compressor lato^ 
(M.B. radiis 4^-^14.) 

q. Salmonitay corpore lanceolato, sqilamil^ rotun- 

: datis^ dorso convexo^ recto (pinnfi dorsaU 

postie& radiis destitntfi ) : capite Isevi^ suba- 

cut0r C(Nqp^esso> ociilis lateralibus (dentibus 

m maxillis et linguft. ) ( M. B. radiis 4 — 10. ) 

r. EsocitiSj corpore tereti^ elongate : capite rostrato 
supra planiusculo^ ore amplo^ mandibulis 
dentatis> inferiore punctatfi^ tongiore (palato 
l«vi) (M.B. radiis?— 12.) 

8. MugUita, corpore lanceolato : capite subconico^ 
maxillft superiore fiss^ (sulcatfi.^ carinam infe- 
rioris excipiente)^ denticulo inflexo supra 
sinus oris (dentibus nullisj (M. B. radiis 7. ) 

t. Exocoetita, corpore oblongo^ pinnis pectorali- 
bus loogitudine trunci: capite subtrigono^ 
squamoso (maxillis edentulis) (M. B. radiis 
10.) 
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ii. Ctupetf^, cotpore iaticeoIiitOj totnprcssa^ abdo- 
minis tktink serratfi, pinuft caud^li loogfi^ bi- 
furcS: capite subrostrato^ comprekso (M. B. 
radiisS.) 

V. Cyprinitay corpore ovato-oblongo (piimis ven- 
tralibus f^ph 9^radiatis) capite subrostrato 
(dre edeatuk)) (M. B. twAm 3«.) 
^^f f-^B¥ancIitort€|^oniuai« 

X. S^ngnuikiti^, torpott i^ubuls^^ seutk p^lyedris 
oatapbtacto^ lirticulato, ^miii« yedtralibus di: 
cftpite parTO^ rofttrd cylindf ico>. lotigo, apice 
sar^tti fleito^ <>f^ termiiiali:, op^ircalato, aper- 
tura branchiaruiik operculid^magBis, striatis 

y. SaU^it^j cdrpOfe tomprenso^ ^quamis (corio 
coadunatis) et aei:ilei$ asper^^ ^tma tentrali 
s^Utaria vtl o: eiipite«(itl»)^YMio tfUfico fere 
i^MmuD, inter ocute« ili^ttaiid^ gfm& armato^ 
ftpertiim branthiartfitt aiig^Qitii sdpra pkinaia 
pertoratesp ore a<igu«io^ d^tiblis ufrinque 8^ 
borufQ Mfteriorib^.2 longioribaik 
tttttt'-^^'^^^dfopterygiorum. 

2. Rajitdy corpore tenui, depreseo^ rbomboideo ; 
capite parvOj atuminato, cum pectore quasi 
continuo> ore sub capite. 



fa piscH^ns Chondroptergiis omnia corporis os$a soiit cartilagi- 
liea^ qu^ropter, aCDfinalibas etnortuis/ foraiam C9t laotei statim 
amiUunt. Chondropterygiorum igitur^ non est quod miremar 
|feliquia> praeter ilia quae iiguram dendum retinent^ rar6 mveoiri. 
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** Familia temporales. 
f . Reliqiiia ossalia capitis. 

a. Glossopetra, reliquia dentium cuspidatorum. 

b. Btffonitaj < dentium scutelliformium. 
c Skliquastra, "' > pilatorum dentetorani. 

d. Rd. maxiUarum. 

e. — bmanohiarum. ^ 

f. -*— . operculoruni. 

^ — ^ ratiibrum membrat»se branchialis. ' 
h. — * cranii &c. &c. 

tt^ ^— corporis, ^ 

L vertebrarum. j 

k. sternorum. 

1. scap'ularum. 

M. *— - davieularmn. 
n, costarum. Ac. 

fff. artuum. 

o. radiorum pinnarum. 

f f f f . Reliquia integumentalio. 

p. squamarum segregatorum^ Ac &c. 



Gkssopetne denies Squaloruniy JBu/oniia dentes molares 
Anarbic^e esse videntur, sed sine dubio e diversis speciebus. 
Siliquflstra vel palati fossiles reliquia formosa gignunt ; at vero 
piscium species pro certo, excepto Anarh. LtipOy determinare iion 
licuit. 
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Gen. 5. ENTOMOLITHUS. 

* Familia Permanantes. 
f .-^Insectorum apterorum. 

a. Cancrifyt, pedibus 10 ». 8, rarius 12, primo 

pari chelate; oculis 2, distantibua^ pedun* 
culatis: cauda articulata> pterumque foliatft^ 

b. Oniscita, (pedibus 14) corpore oyali^ lamiiiU 

imbricatis^ transver^is tecto ; ocul is 2^. diatan- 
tibus. 
e. Monocvlitay (pedibus natatoriis) corpore crust& 
integra tecto : oculis 2 approximatis. 

f t» — Insectorum alatorum ?. 

** Familia Temporales. 

f. Reliquia tegumentalia corporis imagi^ 
nis s. insecti perfecti. 

a. — thoracis. 

b, — pectoris. &c. 

f f , r artuum . 

e. — pedum 

d. — chdlaruin 

e. — caudse. &c. &c. 

fff, Reliquia tegumentalia /ari?^ ? 



Alatorum insectorum reliquia, si ulla quidem occurrant, sunt 
rarissima : quae adhuc siut descripta paucissima sunt et dubia. 
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Gen. 6. HELMINTHOLITHUS. 

* Famili^ Permanenfes. 

t — Zoophy torum . 

>. Pennatulita, corpore solitario^ elongato^ stipi- 
tatOj (libero) pinnato^ ossiculo intemo : (os- 
culis Qumerosis ad marginem pinnarum ) : pin-* 
nis lateralibus^ denticulatis : stipite subulato, 

b. Encrmiia, corporibus radiatis (osculo ad singu- 

lum) io umbdiam congestis : stipite com- 
munis simplicissimoj enodi^ (osseo^ membra- 
nft calosft vestito. 

c. Stylastrita, corpore saepissime radiate^ (con- 

tractili : contracto) ovatOj veV subrotundo, 

stipitato^ (ore centrali) apertura prceter os 

nulla : stipite colunmari^ longitudinaliter 

perforates ssepe ramos laterales emittente^ 

(lapidea) plerumque articulata, suturis cre- 

nulatis. 

a. a. Entrochitas stipite tereti, ramis alternis^ 

remotis^ ariiculis interne trochlearibus : 

disco radiato-striato ; ligamento centrali 

ex tubis filiformibus 6 composito^ saspe 

cavitatem obsolete quinquelobum effi- 

ciente. 

6. 6. Pentacrinita, stipite anguIato> ramis vcr- 



** Qutdibet ver6 talb pars quinos habet angtilos, htera totidem, 
utrinque quiaa Lilia, uode Pentacrinai QtKch dici protest" 
Agriccta. De Nat. Fossilium, L* F« p. 6 10. 
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ticillatis : disco articulorum stellfi^ com- 
posite ex 5 radiis ellipticis crenatis^ ao- 
tato : perforatione centri simplici. 
c. c. AntJiocephalUaj, atipite turbinate^ enodi, 
simplici : corpora ? pentagono^ quioque- 
deotato. 

tt,--MoUu«coruoi. (Syrt, Nat. p. 3099.) 

d. Agterifa, cerpore depres0o> (eoriacM^) saspius 

sCellato^ tentaculis muricato> stipite defititi»- 
to : ore c^itrali^ aperturft piaster w D11II&. 

e. Echinita, (corpore subrotundo^ tecto) crust& 

ossea^ et spinis (mobilibus) : ore infero a ano 
. dicreto. 

a. a. Anocystita, ano vertieali. 

b. h. Spatangitaj ano laterali. 

c. c. Brissitay ano infero. 

** Famili^ Temporales. 

a. Lapides judaici. Rel. spinarum Ecbiai. 

b. 6.el. denticulorum Echini. 

c. -^ — . corporis Stylastri. &c. 



Synonyma Pentacrinita sunt Asteria, Asteria coluiniiaris, 
Encrinns, &c. 

Synouymon Anthocephalitae est Caryopbillities. 
^ Entr0ekUcett Pardeerinita kx cakariis status unique mnt : 
at spedmina Integra rarissim^ inveniiintur. 

An ad banc tribtmi p cr tinat AnthoeepkaHlts f Pfotypits %no- 
\m i»%i-^f9's$hm 4»ima$ ii^ore corporis part^ ebMgiat&; 
fonaa apecks f^m wcido ^uodaia Ait^rw et Sf^loitri geoam 
inter se connectit. In pgf tmortm sententjam JDcKnat aniwms. 
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Gen. 7. CONCH\ LIOLITHUS. 

* Familia Permanentes. 
f. — Multivalviuni. 

a. Chhonita, vaWis saepe 8, rarius 7 aut 6, trans- 

verse oblongisj dorso incumbentibus. 

b. Lepadit^j (testS, basi affixfi) valvis pluribus^ 

iosequalibus^ erectis : valvulis stipantibus. 

a. a. Balanita, utplurimum sessiles^ conici^ aper«* 

turS, terminali^ operculata. 

b. h. (stipitati) compressi^ apertur^ ssepe late* 

rail. 

c. Pholadita, valvis 2, divaricatis : valvulis acces- 

soriis difformibus : cardine recurvato. 
ff, — Bivalvium. 

d. Myit(t^v^\yh (utplurimum) aequalibus^ inasqui- 

lateris saepi^s transverse ovatis^ hiantibus alter& 
extremitate: (cardine dente plerisque uno^ so- 
lido^ crassojpatuloj nee inserto testae oppositae. ) 

e. Solenita, valvis utplurimum asqualibus^ inasqui- 

lateris^ oblongisj utr&que extremitate hismti- 
bus ( cardine dente subulato, reflexo^ ssepe 
gemino^ nee inserto testae oppositae. ) 

f. TeUinita, valvis utplurimum aequalibus, inaequi- 

lateris^ transversa ovatis^ aut suborbiculatis^ 
, antice hinc ad alteram latus flexis ( cardine 
dentibus tribus^ lateralibus alterius valvas 
planis. ) 

g. Cardita, valvis asqualibus subaequilateris subor- 

biculatis^ plerumque valde convexis, longi* 
I i 



i 
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tudinaliter costatis, striatis Aut sulcatisi margi- 
nibus dentatis ( cardine dentibus mediis, binis, 
alternatis, altero utpluiimum incurve, late- 
ralibus remotia insertis.) 
h. Mactrita, valvis asqualibus inaequilateris, trans- 
verse ovatis aut trigonis, (cardine dente medio 
coroplicato cum adjecti foveoia, lateralibus 
remotis, insertis) 
i. Donacita, valvis aBqualibus, inaequilateris, saepe 
ovatis aut cuneatis^ margine utplurimum 
crenulato, antico obtiisissimo (cardine denti- 
bus duobus, marginalique solitario, subre- 

moto sub ano. ) 

k. VeneriUy valvis sequalibus^ inaequilateris, saepe 
ovatis aut orbiculatis, labiis margine antico 
incumbentibus (cardine dentibus tribus ap- 
proximatis, divergentibus ) vulvft et ano dis- 
tinctis. 

L Spondylitay valvis insequalibus, inaequilateris, 
saepe suborbiculatis, rigidis, interdum subau- 
ritis (cardine dentibus duobus, recurvis, cum 
foveol4 inter mediS. ) 

m. Chojnitie, valvis saspius subaequalibus, pletum- 
que inaequilateris, subrotundis, grossioribus 
( cardiuf ^allo gibbo, oWique itiserto fossulae 
obliquae).. 

n, Arcita, valvis aequalibus, inasquilateris, oblongis 
aut rotundatis, cardine saepe rect(> (dentibus 
, , . numeroris, acutis, alterms^ iqsertis. ) 
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a, a. Cardiae recto 

b. b. Cardine arcuato 

n. Ostracita, valvig (plurimis) inasqualibus^ ple- 
rumque inasquilateris^ saspe semiorbiculatis^ 
subauritis (cardine edeatulo^ fossula cava 
oyatd^ sulcisque^ in plurimis^ lateralibus 
transversis. ) 
a. a. Pectiiiitoe, valyis auriculatis adiatis> 
cardine recto. 

a. a. a. auriculis aequalibus. 

b, b. b. auriculis inaequalibus. 
b.b. Ostracita, vulgo dicti, valvis non au- 

ritis^ rudibus^ ssepe lamellatis. 
p. Anomitay valvis insequalibus^ aequilateris, altera 
nate magis product^^ ssepids incurvata^ per- 
forata (cardine edentulo, aut in valva altera 
duobus dentibus ssepe uncinatis^ altera crenis 
accipientibus praedito. ) 

a. a* Gryphitce, iinperforati, valvd alter^ 

planA: cardine curvo, arcto. 

b. b. Imperforatij valvd altera plan^^ cardine 

recto^ extento^ coarctato. 

c. c. Perforati, valvd alterS, plana. 

d. d. Perforati, valvd utraque convexa, cardine 

valvae (plerumque) majoris recto, 
patulo, secto inter nates for amine 
trigono, raagno. 

a. a. a. cardine extento. 

b. b. b. cadinecurto. 
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t. e. Perforati, valvd utr^que convexa^ note 
Talvas convexioris incumbente^ sectA 
infra apicem foramine exiguissimo^ 
trigono aut oblongo> cardine coarctata^ 
curvo. 

/. /. Terehratulita, perforati, valvd utraque 

convexa^ note valvae convexioris per- 

tusd, foramine tubulato> cardine coarc- 

tato^ curvo. 

q. Mytilit^tj valvis sequalibus^ inasquilateris^ oblique 

yel longitudinaliter ovatis^ rudibus (saepiiks 

affixis bjsso: cardine edentulo^ distincto). 

a. a. Valvis non auritis^ ventricosiusculis. 

b. 6. Margaritiferita, valvis auritis, sub- 

compressis^ cardine rectissimo^ ex- 
iento. 
r, PinnitiB, valvis subasqualibus^ insequilateris^ 
erectis^ triangularibus^ hiantibus^ saepe squa* 
mosis^ (affixis bysso> in unam coalitis> car- 
dine edentulo. ) 

ttf.— Univalvium. 
f. ^autilita, testa dissepimentis perforatis conca- 
meratft^ poljthalami^. 



Numerosa anomiarum fossSium tribus in varias series a varits 
divisa fuit. Divisiones nostras de foramine et dardine pendentes, 
qui procul dubio characteres praestantissimos prasbent, aptae, ut 
confidamus, inveniautur* 
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a. a. Involuti. 

h. 6. AmmonitcBy spirales, anfractibus maoi* 
festisj depressis. 

c. c. Spirales^ anfractibus manifestis, elevatis. 

d. d. Rectiusculi^ elongati^ apice spirali. 

€• e. Orthoceratitay recti, elongati, ab apice. 

ad basin concamerati. 
f.f. BelemnitcB, recti, elongati, basi cayitate 

conica concamerati excavati, apicem 

versus solidi. 

t, Conita, testa convoluta, turbinata, aperturd 

effiisa, longitudinali linearis edentula, bH^i 

integrd, columella laevi. 
u. Cypraita, testd involute, subovaii^ laevi, aperturd 

utrinque effusd^ linearis utriiiqjue dental&. 
X. Bullitay tesld convolute, laevi, aperturd subco- 

arctat^, oblonga, longitudinali^ basi integerri* 

itA, coUumela obliqu^^ laevi. 
y. Volutita, testA spijali, aperturd ecaudate, subef- 

fusd, columella plicate, labio interiore nullo. 
z. Buccinita, testA spiralid^ gibbos, aperturd ovatft, 

desinente in canaliculum dextrum, cauda rc« 

tusum^ seu lacuimm retusam^ labio interiore 

explanato. < 

a 2. Strombita, testd spirali, latere ampliatd, aper- 

turd labro saspiiis dilatato, desinente in cana* 

lem sinistrum. 
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b 2. Muriojfay iesit spiralis exasperate suturis mem- 
branaceis^ aperturd desinente in canalem ia- 
* tegrum^ rectum seu subadscendentem. 

e 2. Trochitayie^iB. spiral! subconica, aper/wm sub- 
tetragono-angulata/superius transversd^ coarc-' 
tata^ columella obliquatR. 

d 2. Turbinita, testa spiralis aperturd coarctatd, 

orbiculatd^ integr^. 
e 2. Helicita, testa spiralis aperturd coarctata, ip- 

tus lunata s. subrotunda : segmento circuU 

demto. 

a. a. Depress!. 

b. b. Globosi, 

c. c. Subconici s. ovati. 

f. Neritita, testa spiralis gibba^ subtus planius- 
cula, aperturd semiorbiculari^ labio columel- 
las transverse^ truncate^ planiusculo. 

g 2. Haliotidita, testa auriformi^ patente^ spird 
occulta^ lateralis disco longitudinaliter poris 
pertuso. 

h 2. Patellita, testS. subconica absque spira. 

i 2. Dentalitiey testa tubulosa^ libersL, utr&que ex- 
tremitate pervia^ sine spira^ recta. 

k 2. SerpuJitie, testa tubiilosS,^ adnata^ saepe contorta, 
altera extremijtate integra« 
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Gen. 8. ERISMATOLITI^JS. 

Familiee Permanentes. 

t .— fulcimentorum* externorum. 

A. Coralliorum. 

a. TuUporitie, fulcimento tubuIato> (lapideo,) 

saepe aggregate : tubulis plerumque dissepi- 
mentis yel ramis tubulosis connexis. 

b. Medreporitaiy fulcimento (lapideo:) cellulis 

lamelloso-stellatis . 

a. a. Fulc. proprio> stella unica. 

b. h. Fulc. commune^ stellis pluribus. 

a. a. a. Stirpulis cousociatis^ scapi- 

formibus. 
h. b. b. Stirpe cumulato^ stellis dis- 

tinctis^ orbiculatis. 

c. c. c. ' , stellis dis- 

tinctis^ angulatis. 

d. d. d. y stellis con- 

junctis, concatcBatis. 

e. e. e. . ^ stellis con- 

junctis, conglomeratis. 
/• /• /• Sirpe arbusculari^ stellis ter^ 

minalibus. 
g. g. g. ■ — , stellis la- 

teralibus^ plerumqud remo- 

tis^ interstitiis integris. 
h. h. h. -, stellis la- 

teralibus^ plerumque ap- 

proximatis^ interstitiis po- 

rulosis. 
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c. MillcforitiB, fulcimento (lapideo :) cellulis po* 

riformibus. 

d. Cclleporita, fulcimento (sublapideo :) cellulis 

urceolatis. 

B. Corallinarum. 
c. SertularitiBj fulcimento saspius articulator (cor^ 
neo,) arbusculari^ tubulato^ receptaculis ordi- 
natis> saspe Iateralibus> caljciformibus s. den* 
tiformibus. 

f. Tubularity, fulcimento saspius articulator (cor* 

neOr) tubuloso : tubis continuis s. ramosis^ 
saspe articulatisr osculis terminalibus. 

g. Flustritie, fulcimento sepius continuo^ foliaceo, 

ex seriebus coadunatis cellularum ringentium 

cemposito. 
b. Corallinitdey fulcimento articulator saep^ dicho- 

tomor (filamentosor) superficie (calcare&r) 

porosa. 

f f . — FulQimentdrum intemorum. 
i. Isiditae^ fulcimento (lapideo,) arbusculari, inter- 

nodiis articulato : articulis longitudinaliter 

striatis. 
k. Gorgonka, fulcimento (lignoso, corneo vel tes- 

taceo) arbuscularir continuo. 



An ex cacteris zaophytorum generitius^ nempe ex Alcyonio* 
Hydra et Spongia, Erisnratolitbus unquam oriri posset, mul- 
turn dubito. Hydr^ non nisi partes innates prsebeiityet Alct- 
ONIA simul cum ossiculo intemo sive fulcimento (e. g. Alcy. ar- 
boreum et Alc^. exos Linn, quse petri&cta occurrunt) mituaad 
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Order it. Reliquia vegetalia. 

4 

Gen. 9. PHYTOLITHUS. 

** Familia permanentes. 

a. Algita, radice^ trunco aut foliis distinctis* 

nuUis. 

b. Muscita^ caule distincto^ filiformi; foliis sim- 

plicibus^ saepissime confertis^ imbricatis^ sessi- 
libus>^ (membranaceis^ reticulatis^ persisten-^ 
tibus: capsule calyptrat&> remoto a flore 
masculo. ) 

c. Filicita, fronde utplurimum pionata^ (^agia& 

inferiore fructificante. ) 

d. Graminita, culmo articulator foliis simplicissi * 

mis^ sffipe alternis^ lineari-lanceolatis : (calj^ce 

glumoso ; semine upico. ) 
^ Palm%t€d, caudice simplice, apice frondosa : 

( fructificatione in spadice cum spatha.) 
f. PlantitiBy dicuntur reliqui phytolithi qui priores 

intrare nequeunt familias. (v. Phil. Bot. 

p. 37.) 



GoRGONiAS referre videtun Forsan Algyonia vera magis 
sunt destructiooi obnoxia quam ut reliquia forinarent ; et certe, 
quas spoogitas Autores vocare solent, eae verarum spongiaruni nun 
sunt filii. 

Algae et Musci fossiles rarissimi. Fungi fossites nondum reperti 
sunt. Fungita Authormn suut Madreporiim siioplices. 
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** Familia Temporqles. 

a. Antholithij reliquia floralia ? • 

b. Carjh)Hthh fructualia. 

c. Lithophylla, foliaria. 

d. Reliq. truacalia. 

^ a. a. — culmalia. 

T). b. — caulina. 
c. c. — caudicalla. 

a. a. a. — corticalia. 

b. b. b. — lignalia. 

e. Rhizolithij reliquia radicalia. 



Fara. c, c. a, a. a. Sfc, secundum legem botanicam ad ^m. e. 
referri possunt, quoniam partes arborum qu» vulg6 trunci vocari 
solent profect6 sunt radices ascendentes. (Caudices ascendentes. 
Linn. Phil* Bot p. 38.) 
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